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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a stimulation sensitive composition and the like which is used for a semicon- 
ductor production process such as IC, a liquid crystal, the production of a circuit substrate such as a thermal head, 
further, other photo application system, lithographic printing, an acid curing composition, a radical curing composition 
and the like. 

10 BACKGROUND OF THE INVENTION 

[0002] A stimulation sensitive composition is a composition which generates an acid or a radical by stimulation from 
the external and changes the physical property of a site to which stimulation was provided by reaction thereby, and 
more preferably a pattern forming material which changes solubility for a irradiated portion of actinic ray and a non 
15 irradiated portion and forms a pattern on a substrate. 
[0003] Asoneofthestimulationsensitrvecomp 

containing an oxygen generating agent which gc'tor^fls *h acid jy ..radiation of actinic ray. 

[0004] In Japanese Patent Application Laid-Open No.2000-29291 7 {hereinafter, referred to as JP-A-2000-29291 7), 
there is described a photosensitive composition using a mixture of a triarylsulfonium salt-base acid generating agent 
20 and a phenacylsulfonium salt-base acid generating agent. 

[0005] Further, in J P-A-200 1-294570, there is described a photosensitive composition containing a phenacylsulfo- 
nium salt-base. 

[0006] However, it has been desired for a conventional photosensitive composition that the suppression of particles 
which are generated in the composition during preservation, and sensitivity, the profile of a line and pitch dependency 
25 are improved. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, it is the purpose of the present invention to provide a composition excellent in the storage stability 
30 and the sensitivity, in particular, to provide a stimulation sensitive composition in which particles which are generated 
during preservation are suppressed, and the sensitivity, the profile of a line and pitch dependency were improved, and 
a compound suitable for a stimulation sensitive composition and the like. 

[0008] The present invention is a constitution described below, and the above-mentioned purposes of the present 
invention are attained thereby. 

35 

(1) A stimulation sensitive composition comprising: 

(A) a compound represented by formula (I) which is capable of generating an acid or a radical by stimulation 
from the external: 

40 



45 




50 

(i) -. 

55 wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 

Re represents a hydrogen atom, a cyano group, an alkyl group or an aryl group, 
Hj represents a monovalent organic group, 

Y n and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group 
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or an aromatic group containing a hetero atom, Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and at least one of and Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and R 6 may be bonded to each other to form a ring, 
Rg and Ry may be bonded to each other to form a ring, 

Ar, F^, Ry, Y 1 or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X" represents a non=nucleophilic anion. 

(2) A photosensitive or heat sensitive composition comprising: 

(A) a compound represented by formula (I) which is capable of generating an acid by irradiation of actinic ray 
or heat: 



wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 
Re represents a hydrogen atom, a cyano group, an alkyl group or an aryl group, 
Hj represents a monovalent organic group , 

Y 1 and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group 
or an aromatic group containing a hetero atom, Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and at least one of Yj and Y 2 may be bonded to each other to form a ring, 
Ar and Re may be bonded to each other to form a ring, 
Re and Ry may be bonded to each other to form a ring, 

Ar, Re, Ry, Y<\ or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X" represents a non-nucleophilic anion. 

(3) A compound represented by formula (I): 







wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 
Re represents a hydrogen atom, a cyano group, an alkyl group or an aryl group, 
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Ry represents a monovalent organic group , 

Y 1 and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group or an 
aromatic group containing a hetero atom. and Y 2 may be bonded to each other to form a ring, 
Ar and at least one of Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and Rg may be bonded to each other to form a ring, 
Rg and Ry may be bonded to each other to form a ring, 

Ar, Rg, R 7 , Y"i or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X* represents a non-nucleophilic anion. 

(4) A positive type photosensitive or heat sensitive composition comprising: 



15 



(A) a compound represented by formula (I) which is capable of generating an acid by irradiation of actinic ray 
or by heat, and 

(B) a resin increasing the solubility in an alkali developing solution by the action of an acid: 



20 



25 




30 



(i) 



35 



40 



wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 
Rg represents a hydrogen atom, a cyano group, an alkyl group or an aryl group, 
Ry represents a monovalent organic group , 

Y n and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group 
or an aromatic group containing a hetero atom, Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and at least one of and Y A and Y 2 may be bonded to each other to form a ring, 
Ar and Rg may be bonded to each other to form a ring, 
Rg and Ry may be bonded to each other to form a ring, 

Ar, Rg, Ry, Y 1 or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X represents a non-nucleophilic anion. 



45 



(5) The positive type photosensitive or heat sensitive composition, according to (4), wherein the resin (B) has a 
hydroxystyrene structural unit. 

(6) The positive type photosensitive or heat sensitive composition, according to (4), wherein the resin (B) has a 
monocyclic or polycyclic alicyclie hydrocarbon structure. 



so 



(7) The positive type photosensitive or heat sensitive composition, according to (6), wherein the resin (B) has 
further a repeating unit having a lactone structure. 



55 



(8) The positive type photosensitive or heat sensitive composition, according to (4), wherein the resin (B) has a 
fluorine atom. 

(9) The positive type photosensitive or heat sensitive composition, according to (4), wherein the resin (B) has a 
silicon atom. 
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(10) The positive type photosensitive or heat sensitive composition, according to (4), further comprising (C) a 
compound having a molecular weight of not more than 3000 which is capable of decomposing by the action of 
acid to increase solubility in an alkali developing solution. 

(11) A positive type photosensitive or heat sensitive composition comprising: 

(A) a compound represented by formula (I) which is capable of generating an acid by irradiation of actinic ray 
or by heat, 

(D) a resin which is soluble in an alkali developing solution, and 

(C) a compound having a molecular weight of not more than 3000 which is capable of decomposing by the 
action of acid to increase solubility in an alkali developing solution: 



wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 
Re represents a hydrogen atom, a cyano group, an alkyl group or an aryl group, 
Ry represents a monovalent organic group, 

Y 1 and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group 
or an aromatic group containing a hetero atom, and Y 2 may be bonded to each other to form a ring, 
Ar and at least one of and and Y 2 may be bonded to form a ring, 
Ar and Re may be bonded to each other to form a ring, 
Rg and Ry may be bonded to each other to form a ring, 

Ar, Rg, Ry, Y 1 or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X~ represents a non-nucleophilic anion. 

(12) A negative type photosensitive or heat sensitive composition comprising: 

(A) a compound represented by formula (I) which is capable of generating an acid by irradiation of actinic ray 
or by heat, 

(D) a resin which is soluble in an alkali developing solution, and 

(E) a crosslinking agent which is capable of crosslinking with the alkali-soluble resin by the action of an acid: 
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15 

wherein Ar represents an aryl group or an aromatic group containing a hetero atom, - -■ 
R e reprosenib ~ hydrogen atom, a cyano group, an alkyl group or an aryl grou?, 
R7 represents a monovalent organic group. 

Y 1 and Y 2 maybe the same or different, and represents an alkyl group, an aryl group, an aralkyl group or 
20 an aromatic group containing a hetero atom, Y t and Y 2 may be bonded to each other to form a ring, 

Ar and at least one Ar and Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and may be bonded to each other to form a ring, 
Re and Ry may be bonded to each other to form a ring, 

Ar, Rg, Ry, Yj or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
25 have 2 or more of the structures of the general formula (I), 

X" represents a non-nucleophilic anion. 

(13) The composition according to (1) and (4), further comprising (F) a basic compound and/or (G) a surfactant 
containing at least one of a group consisting of a fluorine atom and a silicone atom. 

30 

(1 4) The composition according to (1 1 ), wherein the compound (F) is a compound having a structure selected from 
the group consisting of an imidazole structure, a diazabicyclo structure, an oniumhydroxy structure, an oniumcar- 
boxylate structure, a trialkylamine structure, an aniline structure and a pyridine structure, or an alkylamine derivative 
having a hydroxy group and/or an ether bond, or an aniline derivative having a hydroxy group and/or an ether bond. 

35 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] As the stimulation sensitive composition and preferably the photosensitive or heat sensitive composition of 
the present invention, a positive type photosensitive or heat sensitive composition and a negative type photosensitive 

40 or heat sensitive composition can be mentioned. 

[0010] The positive type photosensitive or heat sensitive composition of the present invention, more preferably the 
positive type resist composition, contains (A) a compound represented by formula (I) (B) a resin increasing the solubility 
in an alkali developing solution by the action of an acid, and if necessary, contains (C) a compound having a molecular 
weight of not more than 3000 which is capable of decomposing by the action of acid to increase solubility in an alkali 

45 developing solution, alternatively, (A) a compound represented by formula (I), (D) an alkali-soluble resin, and (C) a 
compound having a molecular weight of not more than 3000 which is capable of decomposing by the action of acid to 
increase solubility in an alkali developing solution. 

[001 1 ] The negative type photosensitive or heat sensitive composition of the present invention, more preferably the 
negative type resist composition, contains (A) a compound represented by formula (I), (D) an alkali-soluble resin, and 
so (E) a crosslinking agent which is capable of crosslinking with the alkali-soluble resin by the action of an acid. 
[0012] The present invention is specifically illustrated below. 

(1) (A) Compound represented by formula (I) which is capable of generating an acid or radical by stimulation from the 
external 

55 

[001 3] The compound which is capable of generating an acid or radical by stimulation from the external is a compound 
which is capable of generating an acid or radical by stimulations from the external such as actinic rays such as infrared 
ray, visible light, ultraviolet rays, far ultraviolet rays, X-rays and electron beam, heat, and ultra sonic. 
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[0014] In formula (I), Ar represents an aryl group or an aromatic group containing a hetero atom. Re represents a 
hydrogen atom, a cyano group, an alky I group or an aryl group. Ry represents a monovalent organic group. Y 1 and Y 2 
may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group or an aromatic group 
containing a hetero atom. Y 1 and Y 2 may be bonded to each other to form a ring. Ar and at least one of Y A and Y 2 may 

s be bonded to each other to form a ring. Ar and Rg may be bonded to each other to form a ring. and Ry may be 
bonded to each other to form a ring. Further, it may have 2 or more of the structures of formula (I) being.bonded.th rough 
a linking group at any one position of Ar 7 Re, Ry, Y-, or Y 2 . X" represents a non-nucleophilic anion. 
[001 5] The aryl group of Ar is preferably an aryl group having 6 to 1 8 carbon atoms, and for example, a phenyl group, 
a naphthyl group, an anthracenyl group and the like can be mentioned. Among them, a phenyl group and a naphthyl 

10 group are preferable, and a phenyl group is more preferable. 

[001 6] The aromatic group containing an hetero atom of Ar is preferably a group having a hetero atom, for example, 
a nitrogen atom, an oxygen atom, a sulfur atom and the like in the aromatic group such as an aryl group having 6 to 
18 carbon atoms. 

[0017] Ry in the compound represented by formula (I) in the present invention is a monovalent organic group and 
is not a hydrogen atom. 

[0018] The monovalent organic group of R 7 is preferably an alkyl group, an aryl group, a cyano group, alkoxy group, 
an alkyfthio group, an alkoxycarborvy! ?roup and a., v^oalkyl group. Among them, an alkyl group and an aryl group arc 
more preferable. 

[0019] The alkyl group in the alkyl group of Re and Ry is preferably an alkyl group having 1 to 20 carbon atoms, and 
20 for example, there can be mentioned linear chain, branched and cyclic alkyl groups such as a methyl group, an ethyl 
group, a propyl group, an-butylgroup, a sec-butyl group, a tert-butyl group, a cyclobutyl group, a pentyl group, a neo- 
pentyl group, a cyclopentyl group, a hexyl group, a cyclohexyl group, a heptyl group, an octyl group, a nonyl group 
and a decyl group. 

[0020] The aryl group of Re and Ry is preferably an aryl group having 6 to 14 carbon atoms, and for example, a 

25 phenyl group, a tolyl group, a naphthyl group and the like can be mentioned. 

[0021] The alkyl group of Y., and Y 2 is preferably an alkyl group having 1 to 30 carbon atoms, and for example, there 
can be mentioned linear chain or branched alkyl groups such as a methyl group, an ethyl group, a propyl group, an n- 
butyl group, a sec-butyl group, a tert-butyl group, n-hexyl group, n-octyl group, n-dodecyl group and cyclic alkyl groups 
such as acyclopropyl group, a cyclopentyl group, a cyclohexyl group, an adamantyl group, a norbornyl group, a bornyl 

30 group and the like. 

[0022] The aryl group of Y 1 and Y 2 is preferably an aryl group having 6 to 14 carbon atoms, and for example, a 
phenyl group, a tolyl group, a naphthyl group and the like can be mentioned. 

[0023] The aralkyl group of Y 1 and Y 2 is preferably an aralkyl group having 7 to 12 carbon atoms, and for example, 
a benzyl group, a phenethyl group, a cumyl group and the like can be mentioned. 
35 [0024] The aromatic group containing a hetero atom of Y., and Y 2 is preferably a group having a hetero atom, for 
example, a nitrogen atom, an oxygen atom, a sulfur atom and the like in the aromatic group such as an aryl group 
having 6 to 14 carbon atoms, and for example, heterocyclic aromatic hydrocarbon groups such as furan, thiophene, 
pyrrole, pyridine and indole can be mentioned. 

[0025] Ar has 2 or more of substituents and at least 2 of substituents among them may be bonded to each other to 
40 form a ring. 

[0026] In this case, a group which is formed by bonding at least 2 of substituents is preferably a alkylene group 
having 4 to 1 0 carbon atoms, and for example, a butylene group, a pentylene group, a hexylene group can and the 
like be mentioned. 

[0027] Y 1 and Y 2 may be bonded to each other to form a ring together with S + in the general formula (I). 
45 [0028] In this case, as the group which is formed by bonding Y 1 and Y 2 , for example, there can be mentioned an 
alkylene group having 4 to 10 carbon atoms, preferably a butylene group, a pentylene group, a hexylene group, and 
in particular, preferably a butylene group and a pentylene group. As the group which is formed by bonding Y., and Y 2 , 
a butylenes group is most preferable, and heat stability of the compound is improved by forming a five-membered ring 
with S + . 

so [0029] Further, a hetero atom may be contained in a ring in which Y 1 and Y 2 were bonded to form together with S + 
in the general formula (I). 

[0030] Each group of Ar, R 6 , R 7 , Y 1 and Y 2 may not have a substituent, and may have a substituent. As the substituent, 
for example, there can be mentioned a nitro group, a halogen atom, a carboxyl group, a hydroxyl group, an amino 
group, a cyano group, an alkoxy group (preferably, having 1 to 5 carbon atoms), an alkyl group (preferably, having 1 
55 to 20 carbon atoms), an aryl group (preferably, having 6 to 14 carbon atoms), an alkyloxycarbonyl group (preferably, 
having 2 to 7 carbon atoms) and the like. 

[0031] As the substituent of the alkyl group as F^, Ry, Y 1 and Y 2 , a halogen atom is preferable, and a fluorine atom 
is preferable in particular. 
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[0032] Ar and at least one of Y 1 or Y 2 may be bonded to each other to form a ring, or Ar and Re may be bonded to 
each other to form a ring. 

[0033] In this case, as the group which is obtained by bonding Ar and at least one of Y t or Y 2 and as the group which 
is obtained by bonding Ar and Rg, an alkylene group having 1 to 1 0 carbon atoms is preferable, and for example, there 
5 can be mentioned a methylene group, an ethylene group, a propylene group, a butylene group, a pentylene group, a 
hexylene group, and the like. Further, as the group which is obtained by bonding Ar and R 6 , a carbonyl group is also 
preferable. 

[0034] Rg and Ry may be bonded to each other to form a ring. As the group which is obtained by bonding Rg and 
Ry, an alkylene group having 2 to 1 0 carbon atoms is preferable, and for example, there can be mentioned an ethylene 
10 group, a propylene group, a butylene group, a pentylene group, a hexylene group, and the like. 

[0035] Further, a hetero atom such as an oxygen atom may be contained in a ring in which Re and R 7 were bonded 
to form. 

[0036] It may have 2 or more of the structures of the general formula (I) being bonded through a linking group at any 
one position of Ar, Rg, Ry, Y-, or Y 2 . 
15 [0037] The component (A) has not a hydrogen atom at Ry, therefore photo degradation capability is improved and 
sensitivity is improved. - * 

[G3*o| The component (A) is preferably that both of Rg and R 7 arc* Mn-er,- branched ot wyclic alkyl groups having 1 
to 20 carbon atoms, or Rg is a hydrogen atom and R 7 is a linear, branched or cyclic alkyl group having 2 to 20 carbon 
atoms. 

20 [0039] When both of Rg and Ry are linear, branched or cyclic alkyl groups having 1 to 20 carbon atoms, it is more 
preferable that both of Rg and Ry are linear, branched or cyclic alkyl groups having 1 to 8 carbon atoms. Rg and R 7 
may be same or different, they are preferably the same. Most preferably, both Rg and Ry are methyl groups, ethyl 
groups or propyl groups. 

[0040] When Rg is a hydrogen atom and Ry is a linear, branched or cyclic alkyl group having 2 to 20 carbon atoms, 
25 R 7 is preferably a linear, branched or cyclic alkyl groups having 4 to 20 carbon atoms, more preferably a n-butyl group, 
an isobutyl group, a pentyl group, a neopentyl group, an actyi group and a dodecyl group. 

[0041] As the non nucleophilic anion of X", for example, there can be mentioned sulfonic acid anion, carboxylic acid 
anion, sulfonyl imide anion, bis(alkylsulfonyl)imide anion, tris(alkylsulfonyl)methyl anion and the like. 
[0042] The non-nudeophilic anion is an anion having remarkably low capability of provoking a nucleophilic reaction, 
30 and an anion which can suppress an elapsing decomposition by an intramolecular nudeophilic reaction. The elapsing 
stability can be improved thereby. 

[0043] As the sulfonic acid anion, for example, there are mentioned alkylsulfonic acid anion, arylsulfonic acid anion, 
camphorsulfonic acid anion, and the like. 

[0044] As carboxylic acid anion, there are mentioned alkylcarboxylic acid anion, arylcarboxylic acid anion, aralkyl- 

35 carboxylic acid anion and the like. 

[0045] As the alkyl group in alkylsulfonic acid anion, there can be mentioned the alkyl group having 1 to 30 carbons, 
for example, a methyl group, an ethyl group, a propyl group, an isopropyl group, a n-butyl group, an isobutyl group, a 
sec-butyl group, a pentyl group, a neopentyl group, a hexyl group, a heptyl group, an octyl group, a nonyl group, a 
decyl group, an undecyl group, a dodecyl group, a tridecyl group, a tetradecyl group, a pentadecyl group, a hexadecyl 

40 group, a heptadecyl group, an octadecyl group, a nonadecyl group, an icosyl group, a cyclopropyl group, a cyclopentyl 
group, a cydohexyl group, an adamantyl group, a norbonyl group, a bomyi group and the like. 
[0046] As the aryl group in arylsulfonic add anion, there can be preferably mentioned aryl groups having 6 to 14 
carbon atoms, for example, a phenyl group, a tolyl group, a naphthyl group and the like. 

[0047] The alkyl group and aryl group in the above-mentioned alkylsulfonic add anion and arylsulfonic acid anion 
45 may have a substituent. 

[0048] As the substituent, a halogen atom, an alkyl group, an alkoxy group, an alkylthio group and the like can be 
mentioned. 

[0C£9] As the halogen atom,- for example, there can be mentioned a fluorine atom, a chlorine atom, a bromine atom, 
an iodine atom and the like. 

so [0050] As the alkyl group, there can be mentioned the alkyl group having 1 to 1 5 carbon atoms, for example, a methyl 
group, an ethyl group, a propyl group, an isopropyl group, a n-butyl group, an isobutyl group, a sec-butyl group, a 
pentyl group, a neopentyl group, a hexyl group, a heptyl group, an octyl group, a nonyl group, a decyl group, an undecyl 
group, a dodecyl group, a tridecyl group, a tetradecyl group, a pentadecyl group, a hexadecyl group, a heptadecyl 
group, an octadecyl group, a nonadecyl group, an icosyl group and the like. 

55 [0051] As the alkoxy group, there can be mentioned the alkoxy group having 1 to 5 carbon atoms, for example, a 
methoxy group, an ethoxy group, a propoxy group, a butoxy group and the like. 

[0052] As the alkylthio group, there can be mentioned the alkylthio group having 1 to 15 carbon atoms, for example, 
a metrylthio group, an ethylthio group, a propytthio group, an iscpropyfthio group, a n-butytthio group, an isobutylthio 
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group, a sec-butyfthio group, a pentyfthio group, a neopentylthio group, a hexylthio group, a heptylthio group, an oc- 
tylthio group, a nonylthio group, a decyfthio group, an undecylthio group, a dodecylthio group, a tridecylthio group, a 
tetradecytthio group, a pentadecylthio group, a hexadecylthio group, a heptadecylthio group, an octadecylthio group, 
a nonadecylthio group, an icosylthio group and the like. Further, the alkyl group, alkoxy group and alkylthio group may 
5 be substituted with a halogen atom (preferably, a fluorine atom). 

[0053] As the alkyl group in alky Icarboxy lie acid anion, there can be mentioned those which are similar as the alkyl 
group in alkylsulfonic acid anion. 

[0054] As the aryl group in arylcarboxylic acid anion, there can be mentioned those which are similar as the aryl 
group in arylsulfonic acid anion. 
io [0055] As the aralkyl group in aralkylcarboxylic acid anion, there can be preferably mentioned aralkyl groups having 
6 to 12 carbon atoms, for example, a benzyl group, a phenethyl group, a naphthylmethyl group, a naphthylethyl group, 
a naphthylmethyl group and the like. 

[0056] The alkyl group, aryl group and aralkyl group in the above-mentioned alkylcarboxylic acid anion, arylcarboxylic 
acid anion and aralkylcarboxylic acid anion may have a substituent, and as the substituent, for example, there can be 

15 mentioned a halogen atom, an alkyi group, an alkoxy group, an alkylthio group and the like in like manner as in the 
aiylsuitoriie acid anion. . ~ . r -- — — 

[0057] A ^ t^^ su! f onylimidc anion, for example, saccharine anion can be mentioned. M 
[0058] The alkyl group in bis(alkylsurfonyl)imide anion and tris(alkylsulfonyl)methyl anion includes a linear and 
branched alkyl group, and the examples thereof preferably include the alkyl group having 1 to 5 carbon atoms, for 

20 example, a methyl group, an ethyl group, a propyl group, an isopropyl group, a n-butyl group, an isobutyl group, a sec- 
butyl group, a pentyl group, a neopentyl group and the like. These alkyl groups may have a substituent and as the 
substituent, there can be mentioned a halogen atom, an alkoxy group, an alkylthio group and the like, and among 
them, a fluorine atom is preferably. 

[0059] As other non-nucleophilic anion, for example, phosphorous fluoride, boron fluoride, antimony fluoride and the 
25 like can be mentioned. 

[0060] As the non-nucleophilic anion of X", there are preferable a sulfonic acid anion obtained by substituting the a 
position of a sulfonic acid with a fluorine atom, an arylsulfonic acid anion which was substituted with a fluorine atom 
or a group having a fluorine atom, a bis(alkylsulfonyl)imide anion in which the alkyl group was substituted with a fluorine 
atom, and a tris(alkylsulfonyl)methyl anion in which the alkyl group was substituted with a fluorine atom. As the non- 
30 nucleophilic anion of X - , a perfluoroalkanesulfonic acid anion having 1 to 8 carbon atoms is preferable in particular, 
and nonafluorobutanesulfonic acid anion and perfluorooctanesulfonic acid anion are most preferable. 
[0061] The compound represented by formula (I) is preferably a compound represented by formula (la). 

35 



40 



45 




(la) 



[0062] In the general formula (la), R 1 to R 5 may be the same or different, and represents a hydrogen atom, a nitro 
so group, a halogen atom, an alkyl group, an alkoxy group, an alkoxycarbonyl group, an aryl group or an acylamino group. 
At least 2 of Rj to R 5 may be bonded to each other to form a ring. 

[0063] At least one of R 1 to R 5 and at least one of Y 1 and Y 2 may be bonded to each other to form a ring. At least 
one of R 1 to R 5 and Re may be bonded to each other to form a ring. Rg and may be bonded to each other to form 
a ring. Further, it may have 2 or more of the structures of the general formula (la) being bonded through a linking group 
55 at any one position of R-, to Ry, Y 1 or Y 2 . 

[0064] Re, Ry, Y 1( Y 2 and X" in the formula (la) have the same meaning as described in the formula (I). 

[0065] The alkyl group in the alkyl group and acylamino group of H A to R 5 is preferably an alkyl group having 1 to 

20 carbon atoms, and for example, there can be mentioned linear chain, branched and cyclic alkyl groups such as a 
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methyl group, an ethyl group, a propyl group, an n-butyl group, a sec-butyl group, a tert-butyl group, a cyclobutyl group, 
a pentyl group, a neopentyl group, a cyclopentyl group, a hexyl group, a cyclohexyl group, a heptyl group, an octyl 
group, a nonyl group and a decyl group. 

[0066] The alkoxy group in an alkoxy group, an alkyloxycarbonyl group of R 1 to R 5 is preferably an alkoxy group 
s having 1 to 20 carbon atoms, and for example, there can be mentioned 2 methoxy group, an ethoxy group, a propoxy 

group, a butoxy group, an isobutoxy group, a sec-butoxy group, a tert-butoxy group, a pentyloxy group, a hexyloxy 

group, a cyclohexybxy group, a heptyloxy group, an. octyloxy group, a nbnyloxy group, a decyloxy group and the like. 

[0067] the aryl group of R 1 to R 5 is preferably an aryl group having 6 to 14 carbon atoms, and for example, a phenyl 

group, a tolyl group, a naphthyl group and the like can be mentioned. 
10 [0068] As the halogen atom of R 1 to R 5 , there can be mentioned a fluorine atom, a chlorine atom, a bromine atom, 

an iodine atom and the like. 

[0069] At least two of R 1 to R 5 may be bonded to each other to form a ring structure. 

[0070] In this case, the group which is formed by bonding at least 2 among R 1 to R 5 is preferably a alkylene group 
having 4 to 10 carbon atoms, and for example, a butylene group, a pentylene group, a hexylene group and the like 
is can be mentioned. 

[0071 ] Each group of R 1 to R 5 may not have asubsiiiuetu, and may have a substituent. As the substituentf or example, 
there can be mentioned a nitro group, a halogen atom, a caiL»OAyl group, a hydroxyl group, an amino group, a cyano 
group, an alkoxy group (preferably, having 1 to 5 carbon atoms), an alkyl group (preferably, having 1 to 20 carbon 
atoms), an aryl group (preferably, having 6 to 14 carbon atoms), an alkyloxycarbonyl group (preferably, having 2 to 7 
20 carbon atoms) and the like. 

[0072] As the substituent of the alkyl group as Rj to R 5 , a halogen atom is preferable, and a fluorine atom is preferable 
in particular. 

[0073] At least one of R-, to R 5 and at least one of Y t or Y 2 may be bonded to each other to form a ring and at least 

one of R 1 to R 5 and Re may be bonded to each other to form a ring. 
25 [0074] In this case, as the group which is obtained by bonding at least one of R-, to R 5 and at least one of Y-, or Y 2 

and as the group which is obtained by bonding at least one of R 1 to R 5 and R^ an alkylene group having 1 to 1 0 carbon 

atoms is preferable, and for example, there can be mentioned a methylene group, an ethylene group, a propylene 

group, a butylene group, a pentylene group, a hexylene group, and the like. Further, as the group which is obtained 

by bonding at least one of R 1 to R 5 and Re, a carbonyl group is also preferable. 
30 [0075] When a ring is formed by bonding R 5 and Rg, it is preferable that R 7 is an alkyl group having 1 to 20 carbon 

atoms. 

[0076] In the general formula (la), any one of R-, to R 5 is preferably an alkyl group, more preferably a linear, branched 
or cyclic alkyl group having 1 to 12 carbon atoms, further preferably a branched or cyclic alkyl group having 3 to 8 
carbon atoms, and most preferably an isopropyl group, a t-butyl group, a cyclopentyl group and a cyclohexyl group. 
35 [0077] It may have 2 or more of the structures of the general formula (la) being bonded through a linking group at 
any one position of R 1 to R 5 , Re, R 7 , Y 1 or Y 2 . 

[0078] The preferably specific examples of the compound represented by the above-mentioned general formula (I) 
of the present invention are illustrated below, but the present invention is not limited to these. 
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[0079] The compound of the general formula (I) can be used alone or a combination of 2 or more can be used. 
[0080] The compound indicated by the general formula (I) can be obtained by reacting a corresponding acylbenzene 
derivative with trialkyisilyl halogenide under a basic condition to prepare silylenol ether, reacting this with sulfoxide to 
synthesize a sulfonium skeleton and carrying out the salt exchange of this with a corresponding anion. As an alternative 
synthesis method, there can be mentioned a method of reacting a corresponding phenacyl halogenide with a sulfide 
compound in the absence or presence of a silver catalyst to synthesize a sulfonium skeleton and carrying out the sa': 
exchange of this with corresponding anion. 

[0081] The content of the compound of the component (A) in the stimulation sensitive composition of the present 
invention is preferably 0.1 to 20% by weight based on the solid content of the composition, more preferably 0.5 to 1 0% 
by weight and further preferably 1 to 7% by weight. 

Compound capable of generating an acid which can be used in combination other than component (A) 

[0082] In the present invention, a compound capable of generating an acid by the irradiation of actinic ray (hereinafter 
referred to as photo-acid generator) may be further used in combination other than component (A). 
[0083] The amount of the photo-acid generator capable of being used in combination with the component (A) of the 
present invention is usually 100/0 to 20/80 by a molar ratio (component (A) / other photo-acid generator), preferably 
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100/0 to 40/60 and further preferably 100/0 to 50/50. 

[0084] As the photo-acid generator capable of being used in combination, the optical initiator of optical cation po- 
lymerization, the optical initiator of optical radical polymerization, the optical quencher of dyes, an optical alterant, or 
known compounds which are used for a micro resist and the like and generates an acid by the irradiation of actinic 
5 ray , and a mixture thereof are appropriately selected to able to be used. 

[0085] For example, a diazonium salt, a phosphonium salt, an iodonjum salt, imide.sulfonate, oxime sulfonate; dia- 
zosulfone, disulfone and o-nitrobenzylsuffonate can be mentioned. 

[0086] Further, there can be used a compound in which a group or a compound generating an acid by the irradiation 
of actinic ray was introduced, for example, compounds which are described in U.S. Patent 3849137, German Patent 
10 3914407, JP-A-63-26653, JP-A-55-1 64824, JP^A-62-69263, J P -A -63- 146038, J P^A-63- 163452, JP-A-62-153853, 
JP.A-63-1 46029 and the like. 

[0087] Further, there can be also used compounds generating an acid by the irradiation of beam which are described 
in USP 3779778, EP 126712 and the like. 

[0088] As preferable compounds in particular among the compounds capable of generating an acid by the irradiation 
15 of actinic ray which may be used in combination, compounds represented by the under-mentioned general formula 
(Zl), (Zll) and (Zlll) can be mentioned. 

^201 

20 R2Q2~~S + X - R204 £~R205 

R203 X 

Zl ZH 

25 

[0089] I n the above-mentioned general formula (Zl), each of R201 . R202 and fyoa independently represents an organic 
group. 

[0090] X' represents a non-nucleophilic anion, and there can be mentioned those similar as the non-nucleophilic 

anion of X" in the general formula (I). 
30 [0091] The carbon number of the organic group as R^, and H203 fe usually 1 to 30 and preferably 1 to 20. 

[0092] Further, 2 of R^-,, R^ and R203 may be bonded to each other to form a ring structure, and an oxygen atom, 

a sulfur atom, an ester bond, an amide bond and a carbonyl group may be contained therein. 

[0093] As the group which is formed by bonding 2 of R 201 , R202 and R203, an alkylene group (for example, a butylene 

group, a pentylene group) is mentioned. 
35 [0094] As the specific example of the organic group as R 201 , R^ and R^, a group corresponding in the compounds 

(ZI-1), (ZI-2) and (ZI-3) which are described later can be mentioned. 

[0095] Further, they may be a compound having a plural number of structures represented by the general formula 
(Zl). For example, they may be a compound having a structure in which at least one of R201, R202 and R 203 °f tne 
compound represented by the general formula (Zl) was bonded with at least one of R201. R202 a* 10, ^203 0T tne another 
40 compound represented by the general formula (Zl). 

[0096] As the further preferable component (Zl), there can be mentioned compounds (ZI-1), (ZI-2) and (ZI-3) which 
are illustrated below. 

[0097] The compound (ZI-1) is an arylsulfonium compound in which at least one of R^, R202 and R203 of the above- 
mentioned general formula (Zl) is an aryl group, namely, a compound in which arylsulfonium is cation. 
45 [0098] With respect to the arylsulfonium compound, all of R201 > R202 and R 203 mav De aryl groups, and the portion 
of Rgoi, R202 and R 203 is an aryl group and the residue may be an alkyl group. 

[0099] As the arylsulfonium compound, for example, there can be mentioned a triarylsulfonium compound, a diaryl- 
sulfonium compound and an aryldialkylsulfonium compound. 

[0100] As the aryl group of the arylsulfonium compound, a phenyl group and a naphthyl group are preferable, and 
so a phenyl group is more preferable. When the arylsulfonium compound has 2 or more of aryl groups, 2 or more of aryl 
groups may be the same or different. 

[01 01 ] The alkyl group which the arylsulfonium compound may optionally have is preferably a linear chain, branched 
or cyclic alkyl group having 1 to 15 carbon atoms, and for example, a methyl group, an ethyl group, a propyl group, a 
n-butyl group, a sec-butyl group, a tert-butyl group, a cyciopropyl group, a cyclobutyl group, a cyclohexyl group, and 
55 the like. 

[0102] The aryl group and alkyl group of R201. R202 and R203 mav nave an a,kvl group (for example, 1 to 15 carbon 
atoms), an aryl group (for example, 6 to 14 carbon atoms), an alkoxy group (for example, 1 to 15 carbon atoms), a 
halogen atom, a hydroxy group and a phenylthio group as a substituent. Preferable substituent is a linear chain, 
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branched or cyclic alkyl group having 1 to 1 2 carbon atoms and a linear chain, branched or cyclic alkoxy group having 
1 to 12 carbon atoms, and most referable substituent Is an alkyl group having 1 to 4 carbon atoms and an alkoxy group 
having 1 to 4 carbon atoms. The substituent may be substituted to any one of three of Rgoi, R202 and ^(W' and mav 
be substituted to all of three. Further, when R^, and are aryl groups, it is preferable that the substituent is 
s substituted to the p-position of the aryl group. 
[0103] Then, the compound (ZI-2) is illustrated. 

[0104] The compound (Zh2) is a compound when each of R201, R202 and ^203 in tne formula (Zl) independently 
represents an organic group not containing an aromatic ring. Hereat, the aromatic ring includes an aromatic ring con- 
taining a hetero atom. 

10 [0105] The organic group not containing an aromatic ring as R^, R202 and R 203 ' s generally 1 to 30 carbon atoms 
and preferably 1 to 20 carbon atoms. 

[0106] Each of R 201 to R^ in the formula (Zl) independently is preferably an alkyl group, a 2-oxoalkyl group, an 
alkoxycarbonylmethyl group, an allyl group and a vinyl group, more preferably a linear chain, branched or cyclic 2-ox- 
oalkyl group, alkoxycarbonylmethyl group, and most preferably a linear chain, branched 2-oxoalkyl group. 
15 T0107] The alkyl group as R 201 to R203 may be any one of a linear chain, a branched or a cyclic group, and there 
can be me^ioned preferably a linear chain or branched alkyl group having 1 to 1 0 carbon atoms («or example, a methyl 
proup, a>i o k( iyl group, a propyl group, a butyl group and a pentyl group), and * rvdi r alky! group ..aving 3 to 10 carbon 
atoms (a cyclopentyl group, a cyclohexyl group and a norbomyl group). 

[0108] The 2-oxoalkyl group as R 201 to R^ may be any one of a linear chain, a branched or a cyclic group, and 
20 there can be mentioned preferably a group having >C=0 at 2-position of the above-mentioned alkyl group. 

[0109] As the alkoxy group in the alkoxycarbonylmethyl group as R201 to R^, there can be mentioned preferably 
an alkyl group having 1 to 5 carbon atoms (for example, a methyl group, an ethyl group, a propyl group, a butyl group 
and a pentyl group). 

[0110] R 201 to R203 may be further substituted with a halogen atom, an alkoxy group (for example, 1 to 5 carbon 

25 atoms), a hydroxy group, a cyano group, and a nitro group. 

[01 1 1] Two of R201 to R203 ma y be bonded to form a ring structure, and may contain an oxygen atom, a sulfur atom, 
an ester bond, an amide bond and a carbonyl group in a ring. As the group which is formed by bonding two of R201 to 
R 203» an a,k y ,ene group (for example, a butylene group and a pentylene group) can be mentioned. 
[01 1 2] The compound (ZI-3) is a compou nd represented by the general formula (ZI-3) below, and a compound having 

30 a phenacylsulfonium salt structure. 
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[01 13] Each of R 1c to R^ independently represents a hydrogen atom, an alkyl group, an alkoxy group or a halogen 
45 atom. 

[01 14] and Rj c represent a hydrogen atom. 

[01 1C] Each of Rx and Ry independently represents an alkyl group, a 2-oxoalkyl group, an alkyloxycarbonylmethyl 
group, an.gllyl group or a vinyl group. 

[0116] At least 2 or more of R 1c to R^ and Rx and Ry may be respectively bonded to form a ring, and the ring 
50 structure may contain an oxygen atom, a sulfur atom, an ester bond and an amide bond. 

[0117] Zc~ represents a non-nucleophilic anion, and there can be mentioned those similar as the non-nucleophilic 
anion of X~ in the general formula (I). 

[01 18] The alkyl group as R 1c to R^ may be any one of a linear chain, a branched or a cyclic group, and, for example, 
there can be mentioned an alkyl group having 1 to 1 0 carbon atoms, preferably a linear chain or branched alkyl group 
55 having 1 to 5 carbon atoms (for example, a methyl group, an ethyl group, a linear chain or branched propyl group, a 
linear chain or branched butyl group and a linear chain or branched pentyl group), and a cyclic alkyl group having 3 to 
8 carbons (for example, a cyclopentyl group and a cyclohexyl group). 

[0119] As the alkoxy group as R 1c to R^ may be any one of a linear chain, a branched or a cyclic group, and, for 
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example, there can be mentioned an alkoxy group having 1 to 10 carbon atoms, preferably a linear chain or branched 
alkoxy group having 1 to 5 carbon atoms (for example, a methoxy group, an ethoxy group, a linear chain or branched 
propoxy group, a linear chain or branched butoxy group and a linear chain or branched pentoxy group), and a cyclic 
alkoxy group having 3 to 8 carbons (for example, a cyclopentyloxy group and a cyclohexyloxy group). 

5 [0120] Any one of R 1c to R^. is preferably a linear chain, branched or cyclic alkyl group, or a linear chain, branched 
or cyclic alkoxy group, and the sum of carbon number of R 1c to R^ is further preferably 2 to 15. Thus, the solubility to 
a solvent is improved and the generation of particles at preservation is suppressed. 
[0121] As the alkyl group as Rx and Ry, those similar as the alkyl group as R 1c to R^ can be mentioned. 
[01 22] As the 2-oxoalkyl group, a group having >C=0 at 2-position of the alkyl group as R 1c to R^ can be mentioned. 

10 [0123] As the alkoxy group in the alkoxycarbonylmethyl group, those similar as the alkoxy group as R 1c to R 5c can 
be mentioned. 

[0124] As the group which Rx and Ry are bonded to form, a butylene group, a pentylene group and the like can be 
mentioned. 

[0125] In the formula (Z1-3), it is preferable that both Rx and Ry are alkyl groups having 4 to 12 carbon atoms, or 
15 alkyl groups having a hydroxy group. 

[0126] Each of Rg^ to R^/ in the general formulae (Zli) and (Zlll) independently represents an aryl group which : 

may optionally have a substituent, or an alkyl yioup which may optionally have a substituent. 

[01 27] The aryl group of R^ to R^y is preferably a phenyl group and a naphthyl group and more preferably a phenyl 

group. 

20 [0128] The alkyl group as R^ to R207 may be any one of a linear chain, a branched or a cyclic group, and, for 
example, there can be mentioned preferably a linear chain or branched alkyl group having 1 to 1 0 carbons (for example, 
a methyl group, an ethyl group, a propyl group, a butyl group and a pentyl group), and a cyclic alkyl group having 3 to 
10 carbons (a cyclopentyl group, a cyclohexyl group and a norbomyl group). 

[01 29] As the substituent which R^ to R^ have, for example, there can be mentioned an alkyl group (for example, 
25 1 to 1 5 carbon atoms), an aryl group (for example, 6 to 1 5 carbon atoms), an alkoxy group (for example, 1 to 1 5 carbon 
atoms), a halogen atom, a hydroxy group, a phenylthio group and the like. 

[0130] X- represents a non-nucleophilic anion, and there can be mentioned those similar as the non-nucleophilic 
anion of X - in the general formula (I). 

[0131] As preferable compounds in particular among the compounds capable of generating an acid by the irradiation 
30 of actinic ray or radiation which may be used in combination, compounds represented by the under-mentioned general 
formula (ZIV), (ZV) and (ZVI) can be further mentioned. 
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[0132] In the formulae (ZIV) to (ZVI), Ar 3 and Ar 4 independently represents a substituted or unsubstituted aryl group. 
[0133] RgQg, R207 and R 208» wnicn ma Y De same or different, represent substituted or unsubstituted alkyl group, or 
substituted or unsubstituted aryl group. 

[0134] A represents substituted or unsubstituted alkylene group, substituted or unsubstituted alkenylene group, or 
45 substituted or unsubstituted arylene group. 

[0135] Among the compounds capable of generating an acid by the irradiation of actinic ray or radiation which may 
be used in combination, compounds represented by the general formula (Zl) to (Zlll) are more preferable. 
[0136] Hereinafter, preferable examples in particular are mentioned among compounds capable of generating an 
acid by irradiation of actinic ray or radiation which may be used in combination. 
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(2) (B) Resin increasing the solubility in alkali developing solution by the action of an acid (hereinafter, referred to as 
the component B) 

[0137] The resin increasing the solubility in alkali developing solution by the action of an acid which is used for the 
positive type stimulation sensitive composition of the present invention is a resin having a group which can be decom- 
posed by an acid (hereinafter, referred to as the "acid-decomposable group") at the main chain or side chain of the 
resin or both siccc of ^ main chain or side chain. Among these, a resin having a group which can c? ^-^roosed 
by an acid at the side chain is prefarabie. 

[0138] Preferable group as the group which can be decomposed by an acid is a group in which the hydrogen atom 
of a -COOH group or an -OH group was substituted with a group being eliminated by an acid. 
[0139] The acid-decomposable group is preferably a silyl ether group, a cumylester group, an acetal group, a tet- 
rahydropyranyl group, an enol ether group, an enolester a tert-alkyl ether group, a tert-alkylester group, a tert-alkyl- 
carbonate group and the like. A tert-alkylester group, a tert-alkylcarbonate group, a cumylester group, an acetal group 
and a tetrahydropyranyl group are further referable. 

[01 40] The mother body resin when the group which can be decomposed by an acid is bonded as a side chain is an 
alkali soluble resin having a -COOH or -OH group at a side chain. For example, an alkali soluble resin described later 
can be mentioned. 

[0141] The alkali dissolving speed of these alkali soluble resins is preferably 1 70 A/sec or more which was measured 
(23°C) by 0.261 N tetramethylammonium hydroxide (TMAH) 330 A/sec or more is preferable in particular. 
[0142] From the viewpoint, the preferable alkali soluble resin in particular is alkali soluble resins having a hydroxy 
styrene structure such as o-, m- and p-poly(hydroxy styrene)s and a copolymer thereof, a hydrogenated poly(hydroxy 
styrene), a halogen or alkyl substituted poly(hydroxy styrene), an o-alkylated polymer or o-acylated polymer of the 
portion of poly (hydroxy styrene), a styrene-hydroxy styrene copolymer, an a-methylstyrene-hydroxy styrene copolymer, 
and a hydrogenated novolac resin. 

[0143] As the repeating unit having the preferable acid-decomposable group in the present invention, for example, 
tert-butoxycarbonyloxystyrene, 1 -alkoxyethoxystyrene, (meth)acrylic acid tert-alkylester and the like can be mentioned. 
[0144] As disclosed in EP 254853, JP-A-2-25850, JP.A-3-22360, JP^-9-251259 and the like, the component (B) 
used for the present invention can be obtained by reacting the alkali soluble resin with the precursor of the group which 
can be decomposed by an acid, or by polymerizing an alkali soluble resin monomer to which the group which can be 
decomposed by an acid was bonded, with various monomers. 

[01 45] The specific example of the component (B) used for the present invention is illustrated below, but is not limited 
these. 

P-t-butoxystyrene/^-hydroxystyrene copolymer, P-(t-butoxycarbonyloxy)styrene/p-hydroxystyrene copolymer, P-(t-bu- 
toxycarbonylmethyloxy)styrene/ p-hydroxystyrene copolymer, P-(t-butoxycarbonylmethyloxy)-3-methylstyrene/ 4-hy- 
droxy-3-methylstyrene copolymer, P-(t-butoxycarbonylmethyloxy)styrene/p-hydroxystyren e (10% hydrogenated prod- 
uct) copolymer, M-(t-btitoxycarbonylmethyloxy)styrene/m-hydroxystyrene copolymer, 0-(t-butoxycarbonylmetnyloxy) 
styrene/o-hydroxystyrene copolymer, P-(cumyloxycarbonylmethyloxy)styrene/p-hydroxystyrene copolymer, CumyS 
methacry late/methyl methacryiate copolymer, 4-T-butoxycarbonylstyrene/dimethyl maleate copolymer, Benzyr rn&fr-' 
acrylate/tetrahydropyranyl methacryiate copolymer, P-(t-butoxycarbonyfmethyloxy)styrene/p-hydroxystyrene/styrene 
copolymer, P-t-butoxystyrene/p-hydroxystyrene/fumaronitrile copolymer, T-butoxystyrene/p-hydroxystyrene/hydrox- 
yethyl methacryiate copolymer, Styrene/N-(4-hydroxyphenyl)maleiimide/N-(4-t-butoxycarbonyloxyphenyl)maleimide 
copolymer, P-hydroxystyrene/t-butyl methacryiate copolymer, Styrene/|p-hydroxystyrene/t-butyl methacryiate copoly- 
mer, P-hydroxystyrene/t-butyl acrylate copolymer, Styrene/p-hydroxystyrene/t-butyl acrylate copolymer, P-(t-butoxy- 
carbonylmethyloxy)styrene/p-hydroxystyrene/N-methylmaleimide copolymer, T-butyl methacrylate/1 -adamantjyl co- 
polymer, P-hydroxystyrene/t-butyl acrylate/p-acetoxystyrene copolymer, P-hydroxystyrene/t-butyl acrylate/p-(t-butox- 
ycarbonyloxy)styrene copolymer, P-hydroxystyrene/t-butyl acrylate/p-(t-butoxycarbonylmethyloxy)styrene copolymer, 



22 



EP 1 353 225 A2 




EP 1 353 225 A2 




45 



[0146] In >he above-mentioned specific examples, t-Bu represents a t-butyi group. 

[0147] The content rate of the group which can be decomposed by an acid is represented by B/(B -f S) using (B) the 
number of the group which can be decomposed by an acid in a resin and (S) the number of the alkali soluble group 
so which is not protected by the group which is eliminated by an acid in a resin. The content rate is preferably 0.01 to 0.7, 
preferably 0.05 to 0.50 and further preferably 0.05 to 0.40. 

[01 48] When ArF eximer laser beam is irradiated to the positive type stimulation sensitive composition of the present 
invention, the resin of the component (B) is preferably a resin which has a monocyclic orpolycydic aiicyclic hydrocarbon 
structure, is decomposed by the action of an acid, increases the solubility for an alkali developing solution. 
55 [01 49] The resin (hereinafter, the "aiicyclic hydrocarbon-base acid-decomposable resin") which has a monocyclic or 
polycyclic aiicyclic hydrocarbon structure, is decomposed by the action of an acid, increases the solubility for an alkali 
developing solution is preferably a resin containing at least one selected from groups of a repeating unit which has a 
partial structure containing an aiicyclic hydrocarbon which is represented by the under-mentioned general formulae 
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(pi) to (pVI), and a repeating unit which is represented by the under-mentioned general formula (ll-AB). 
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[0150] In the formula, represents a methyl group, an ethyl group, a n-propyl group, an isopropyl group, a n-buty 
group, an isnbutyl group or a sec-butyl group, and Z represents an atom group necessazy for forming an allcyclic 
hydrocarbon group together with a carbon atom. 

[0151] Each of R 12 to R 16 independently represents a linear chain or branched alkyl group having 1 to 4 carbon 
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atoms or alicyclic hydrocarbon group, but at least one of R 12 to R 14 or either of R 15 and R 16 represents an allcyclic 
hydrocarbon group. 

[01 52J Each of R 17 to R 2 i independently represents a hydrogen atom, a linear chain or branched alkyl group having 
1 to 4 carbon atoms or alicyclic hydrocarbon group, but at least one of R 17 to R 21 represents an alicyclic hydrocarbon 
group. Further, either of R 19 and R^ represents a linear chain or branched alkyl group having 1 to 4 carbon atoms or 
alicyclic hydrocarbon group. 

[0153] Each of Rg2 to R^ independently represents a linear chain or branched alkyl group having 1 to 4 carbon 
atoms or alicyclic hydrocarbon group, but at least one of R^ to R 25 represents an alicyclic hydrocarbon group. Further, 
R23 and R24 may be bonded to each other to form a ring. 




R1V R12 

(II-AB) 

[0154] In the formula (II-AB), each of R^ 1 to R 12 ' independently represents a hydrogen atom, a cyano group, a 
halogen atom, an alkyl group which may optionally have a substituent. 

[01 55] T represents an atomic group for forming an alicyclic structure which includes two carbon atoms (C-C) bonded 
and may optionally have a substituent. 

[0156] Further, it is further preferable that the above-mentioned formula (II-AB) is the under-mentioned general for- 
mula (ll-A) or the general formula (ll-B). 




(ll-A) (I!-*) 



[0157] In the formulae (ll-A) and (ll-B), each of R 13 ' to R 16 * independently represents a hydrogen atom, a halogen 
atom, a cyano group, -COOH, -COOR, a group which is decomposed by the action of an acid, -C^O^X-A'-R.,/, or an 
alkyl group or alicyclic hydrocarbon group which may optionally have a substituent 

[0158] Hereat, R 5 - represents an alkyl group, alicyclic hydrocarbon group.which may optionally have a substituent, 
or the under-mentioned -Y group. 

[0159] X represents an oxygen atom, a sulfur atom, -NH-, -NHS0 2 -, or -NHS0 2 NH-. 
[0160] A' represents a single bond or a divalent linking group. 

[0161] Further, a least one of R 13 ' to R 16 ' may be bonded to form a ring, n represents 0 or 1 . 

[0162] R 17 ' represents -COOH, -COOR 5 , a hydroxy group, an alkoxy group which may optionally have a substituent, 

-CO-NH-R 6 , -CO-NH-SOg-Rg or the under-mentioned -Y group. 

[0163] Re represents an alkyl group or alicyclic hydrocarbon group which may optionally have a substituent. 
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in the -Y group, each of R^' to R30 independently represents a hydrogen atom, or an alkyl group or alicyclic 

10 hydrocarbon group which may optionally have a substituent a and b represent 1 or 2. 

[0164] In the general formulae (pi) to (pVI), the alkyl group in R 12 to R^ may be substituted or not substituted, and 
represent a linear chain or branched alkyl group having 1 to 4 carbon atoms. As the alkyl group, for example, there 
are mentioned a methyl group, an ethyl group, a n-propyl group, an isopropyl group, a n-butyl group, an tsoBbtyl group, 
a sec-butyl group, a tert-butyl group and the like. |-. 

15 [01 65] As the further substituent of the above-mentioned alkyl group, there can be mentioned ar aii'oxy group having 
1 tc4 carbons; a halogen atom (a fluorine atom, a chlorine atom, a bromine atom, an iodine aiom), an acyi |rr; \^an 
acyloxysrcjp; r< ^ano gioup, a hydroxy group, a carboxyl group, an alkoxycarbonyl group, : ~*r? ^up, anu u.w iike/ 
[01 66] The alicyclic hydrocarbon group in R 12 to Rgs or the alicyclic hydrocarbon group which Z and a carbon atom 
form may be a monocyclic or a polycyclic group. Specifically, there can be mentioned a group having 5 or more carbon 

20 atoms which has monocyclo, bicyclo, tricyclo and tetracyclo structures and the like. The carbon number is preferably 
6 to 30 and preferably 7 to 25 in particular. The alicyclic hydrocarbon group may optionally have a substituent. 
[0167] The structure example of the alicyclic portion among the alicyclic hydrocarbon group is shown below. 
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30 



35 




(51) 

40 [0168] In the present invention, the above-mentioned preferable alicyclic portion is an adamantyt group, a nolada- 
mantyl group, a decaline residual group, a tricyclodecanyl group, a tetracyclododecanyl group, a norbomyl group, a 
cedrol group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclodecanyl group and a cyclododecanyl 
group. An adamantyi group, a decaline residual group, a norbomyl group, a cedrol group, a cyclohexyl group, a cy- 
cloheptyl group, a cyclooctyl group, a cyclodecanyl group and a cyclododecanyl group are more preferable. 

45 [0169] As the substituent of these alicyclic hydrocarbon groups, there are mentioned an alkyl group, a substituted 
alkyl group, a halogen atom, a hydroxy group, an alkoxy group, a carboxyl group, an alkoxycarbonyl group and the 
like. The alkyl group is preferably lower alkyl groups such as a methyl group, an ethyl group, a propyl group, an isopropyl 
group and a butyl group, and more preferably represents a substituent selected tiom e group consisting of a methyl 
group, an ethyl group, a propyl group and an isopropyl group. As the substituent of the substituted alkyl group, a hydroxy * 

so group, a halogen atom and an alkoxy group can be mentioned. As the above-mentioned alkoxy group, there can be 
mentioned an alkoxy group having 1 to 4 carbon atoms such as a methoxy group, an ethoxy group, a propoxy group 
and a butoxy group. 

[0170] The structure indicated by the general formulae (pi) to (pVI) in the above-mentioned resin can be used for 
the protection of the alkali soluble group. As the alkali soluble group, known various groups in this technical field are 
55 mentioned. 

[0171] Specifically, a carboxylic acid group, a sulfonic acid group, a phenol group, a thiol group and the like are 
mentioned and a carboxylic acid group and a sulfonic acid group are preferable. 

[01 72] As the alkali soluble group which was protected by the structure indicated by the general formulae (pi) to (pVI) 
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in the above-mentioned resin, a group represented by the under-mentioned general formulae (pVII) to (pXI) is men- 
tioned. 
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[0173] Hereat, R 12 to and Z are respectively the same as the fore-mentioned definition. 
[0174] In the above-mentioned resiri, the repeating unit having the alkali soluble group protected by the structure 
indicated by the general formulae (pi) to (pVI) is preferably a repeating unit indicated by the under-mentioned general 
50 formula (pA). 
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[0175] Hereat, R represents a hydrogen atom, a halogen atom, a substituted or unsubstituted linear chain or branched 

alkyl group having 1 to 4 carbon atoms. A plural number of R's may be respectively the same or different. 
15 [0176] A represents one or a combination of 2 or more of groups selected from a group consisting of a single bond, 

an alkylene group, a substituted alkylene group, an ether group, a th bother group, a carbonyl group, an ester group, 

an amide group, a sulfoneamide group, a urethane s r ~ ,! P ° r a urea ^<>up. 

[0177] Ra represents any one of the above-mentioned formulae (pi) to (pVI). 

[0178] The specific example of the repeatiny unit indicated by the general formula (pA) is shown. 
20 [0179] In the formulae, Rx is H or CH 3 . 
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[0180] In the above-mentioned formula (ll-AB), each of R t1 ' to R 12 ' independently represents a hydrogen atom, a 
20 cyano group, a halogen atom, an alkyl group which may optionally have a substituent. 

[01 81 ] Z* represents an atomic group for forming an alicyclic structu re wh ich includes two carbon atoms (C-C) bonded 
and may optionally have a substituent. 

[0182] As the halogen atom in the above-mentioned R^' to R 12 , a fluorine atom, a chlorine atom, a bromine atom, 
an iodine atom and the like are mentioned. 
25 [0183] The alkyl group in the above-mentioned R^', R 12 \ and R^' to R^' is preferably a linear chain or branched 
alkyl group having 1 to 10 carbon atoms, more preferably a linear chain or branched alkyl group having 1 to 6 carbon 
atoms, and further preferably a methyl group, an ethyl group, a n-propyt group, an isopropyl group, a n-butyl group, 
an isobutyl group, a sec-butyl group and a tert-butyl group. 

[0184] As the further substituent in the above-mentioned alkyl group, there can be mentioned a hydroxy group, a 
30 halogen atom, a carboxyl group, an alkoxy group, an acyl group, a cyano group, an acyloxy group and the like. As the 
halogen atom, a fluorine atom, a chlorine atom, a bromine atom, an iodine atom and the like can be mentioned. As 
the alkoxy group, an alkoxy group having 1 to 4 carbon atoms such as a methoxy group, an ethoxy group a propoxy 
group and a butoxy group can be mentioned; as the acyl group, a formyl group, an acetyl group and the like can be 
mentioned, and as the acyloxy group, an acetoxy group and the like can be mentioned. 
35 [01 85] The atomic group for forming an alicyclic structure of the above-mentioned Z' is an atomic group which forms 
in a resin the repeating unit of an alicyclic hydrocarbon which may optionally have a substituent, and preferably an 
atomic group for forming a bridged alicyclic structure which forms the repeating unit of a bridged alicyclic hydrocarbon. 
[01 86] As the skeleton of the alicyclic hydrocarbon formed, there are mentioned those which are similar as the fore- 
mentioned structure examples (1) to (51) of the alicyclic portion of R 12 to R 25 in the general formulae (pi) to (pVI) and 
40 z in the general formula (ll-AB). 

[0187] As the preferable bridged alicyclic hydrocarbon, there are mentioned (5), (6), (7), (9), (10), (13), (14), (15), 
(23), (28), (36), (37), (42) and (47) among the fore-mentioned structure examples. 

[0188] The skeleton of the above-mentioned bridged alicyclic hydrocarbon may optionally have a substituent. As the 
substituent, there can be mentioned the R 13 ' to R 16 ' in the fore-mentioned general formula (ll-A) or (ll-B). 
^5 [0189] Among the repeating unit having the above-mentioned bridged alicyclic hydrocarbon, a repeating unit repre- 
sented by the fore-mentioned general formula (ll-A) or (ll-B) is further preferable. 

[0190] In the* alicyclic hydrocarbon-base acid-decomposable resin related to the present invention-, the acid-decom- 
posable group rrsey be contained in the fore-mentioned -C(=0)-X-A'-R 17 \ and may be contained as the substituent* of ' 
T in the general formula (ll-AB). 

so [0191] The structure of the acid-decomposable group is represented by -C(=O)-X 1 -R 0 . 

[0192] Wherein as Rq, there can be mentioned tertiary-alkyl groups such as t-butyl group and t-amyl group; an iso- 
boronyl group; 1-alkoxyethyl groups such as a 1 -ethoxyethyl group, a 1 -butoxyethyl group, a 1 -isobutoxyethyl group 
and a 1-cyclohexloxyethyl group; 1 -alkoxymethyl groups such as a 1 -methoxymethyl group and a 1 -ethoxymethyl 
group; a 3-oxoalkyl group, a tetrahydropyranyl group, a tetrahydrofuranyl group, a trial kylsiry tester group, a 3-oxocy- 

55 clohexylester group, a 2-methyl-2-adamantyl group, a mevaloniclactone group and the like. X-| is the same definition 
as the above-mentioned X. 

[0193] As the halogen atom in the above-mentioned R 13 ' to R 16 ', a fluorine atom, a chlorine atom, a bromine atom, 
an iodine atom and the like can be mentioned; 
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[0194] The alkyl group in the above-mentioned R 5 , Rg, and R 13 ' to R 16 ' is preferably a linear chain or branched alkyl 
group having 1 to 1 0 carbon atoms, more preferably a linear chain or branched alkyl group having 1 to 6 carbon atoms, 
and further preferably a methyl group, an ethyl group, a n-propyl group, an isopropyl group, a n-butyl group, an isobutyl 
group, a sec-butyl group and a tert-butyl group. 

5 [0195] The cyclic hydrocarbon group in the above-mentioned R 5 , R 6> and R 13 to R 16 ' is, for example, a cyclic alkyl 
group, and a bridged hydrocarbon, and there can be mentioned a cyclopropyl group, a cyclopentyl group; a cyclohexyl 
group, an adamantyl group, a 2-methyl-2-adamantyl group, a norbomyl group, a boronyl group, an isoboronyl group, 
a tricyclodecanyl group, a dicyclocyclopentyl group, a norbomaneepoxy group, a menthyl group, an isomenthyl group, 
a neomenthyl group, a tetracyclododecanyl group and the like. 

io [0196] As the ring which at least 2 of the above-mentioned R 13 ' to R 16 ' are bonded to form, there are mentioned 
rings having 5 to 12 carbon atoms such as cyclopentene, cyclohexene, cycloheptane and cyclooctane 
[0197] As the alkoxy group in the above-mentioned R 17 ', there can be mentioned alkoxy groups having 1 to 4 carbon 
atoms such as a methoxy group, an ethoxy group, a propoxy group and a butoxy group. 

[0198] As the substituent of the above-mentioned alkyl group, cyclic hydrocarbon group and alkoxy group, there can 
15 be mentioned a hydroxy group, a halogen atom, a carboxyl group, an alkoxy group, an acyl group, a cyano group, an 
acyloxy group, an alkyl group, an cyclic hydrocarbon group and the like. As the halogen atom, a fluorine atom, a chlorine 
atom, a bromine atom, an iodine atom and f he like can be mentioned. As the alkoxy group, an alkoxy group having 1 
to 4 carbon atoms such as a methoxy group, an ethoxy group a propoxy group and a butoxy group can be mentioned. 
As the acyl group, a formyl group, an acetyl group and the like can be mentioned. As the acyloxy group, an acetoxy 
20 group and the like can be mentioned. 

[0199] Further, as the alkyl group and cyclic hydrocarbon group, those described above can be mentioned. 
[0200] As the divalent linking group of the above-mentioned A', one or a combination of 2 or more of groups selected 
from a group consisting of an alkylene group, a substituted alkylene group, an ether group, a thioether group, a carbonyl 
group, an ester group, an amide group, a sutfoneamide group, a urethane group or a urea group. 
25 [0201] As the alkylene group and substituted alkylene group in the above-mentioned A', a group represented by the 
under-mentioned formula can be mentioned. 



-[C(Ra)(Rb)]r- 

30 

[0202] In the formula, Ra and Rb represent a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen 
atom, a hydroxy group and an alkoxy group, and both may be the same or different. As the alkyl group, lower alkyl 
groups such as a methyl group, an ethyl group, a propyl group, an isopropyl group and a butyl group are preferable, 
and it is further preferably selected from a methyl group, an ethyl group, a propyl group and an isopropyl group. As the 
35 substituent of a substituted alkyl group, a hydroxy group, a halogen atom and an alkoxy group can be mentioned. As 
the alkoxy group, alkoxy groups having 1 to 4 carbon atoms such as a methoxy group, an ethoxy group a propoxy 
group and a butoxy group can be mentioned. As the halogen atom, a fluorine atom, a chlorine atom, a bromine atom, 
an iodine atom and the like can be mentioned. R represents an integer of 1 to 1 0. 

[0203] In the alicyclic hydrocarbon-base acid-decomposable resin related to the present invention, the group de- 
40 composed by the action of an acid can be contained in at least one of the repeating units among a repeating unit which 
has a partial structure containing an alicyclic hydrocarbon which is represented by the fore-mentionedgeneral formulae 
(pi) to (pVI), a repeating unit which is represented by the under-mentioned general formula (ll-AB), and a repeating 
unit of a copolymerization component described later. 

[0204] The various substituents in R 13 ' to R 16 ' in the above-mentioned general formula (I l-A) or general formula (ll-B) 
45 become the substituent of the atomic group for forming the alicyclic structure in the above-mentioned general formula 
(ll-AB), or the substituent of the atomic group Z for forming the bridged alicyclic structure. 

[0205] As the specific example of the repeating unit represented by the above-mentioned general formula (ll-A) or 
general formula (ll-B), the following repeating units fere mentioned but the present invention is not limited to these 
specific examples. 
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[0206] The alicyclic hydrocarbon-base acid-decomposable resin of the present invention has preferably a lactone 
group, and has more preferably a repeating unit having a group having a lactone structure which is represented by 
either of the under-mentioned general formula (Lc) or the under-mentioned general formulae (V-1) to (V-5). The group 
having a lactone structure may be directly bonded with a main chain. 
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[0207] In the general formula (Lc), each of Ra 1 , Rb 1 , Rc 1 , Rd 1 and Re 1 Independently represents a hydrogen atom 
or an alkyl group which may optionally have a substituent. Each of m and n independently represents an integer of 0 
to 3, and m + n is 2 or more and 6 or less. 

[0208] In the general formulae (V-1) to (V-5), each of R 1b to R^ independently represents a hydrogen atom or an 
*5 alkyl group, cvcloslkyl group, alkoxy group, alkoxycarbonyl group, alkylsulfonyl group, alkylsulfonvlimiro coup or alke- 
nyl group which may optionally have a substituent. « - - — ■•/^- - 

Two of R 1b ^ rr>*y be bonued to form a ring. 

[0209] As the alkyl groups of Ra 1 to Re 1 in the general formula (Lc) and the alkyl group of the alkyl group, cycloalkyl 
group, alkoxy group, alkoxycarbonyl group, alkylsulfonyl group and alkylsulfonylimino group of R 1b to in the general 

20 formulae (V-1) to (V-5), a linear chain or branched alkyl group is mentioned and may have a substituent. 

[0210] The linear chain or branched alkyl group is a linear chain or branched alkyl group having 1 to 12 carbon atoms, 
more preferably a linear chain or branched alkyl group having 1 to 10 carbon atoms, and further preferably a methyl 
group, an ethyl group, a propyl group, an isopropyl group, a n-butyl group, an isobutyl group, a sec-butyl group and a 
tert-butyl group, a pentyl group, a hexyl group, a heptyl group, an octyl group, a nonyl group and a decyl group. 

25 [0211] The cycloalkyl group in R 1b to R^ is preferably cycloalkyl groups having 3 to 8 carbon atoms such as a 
cyclopropyl group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl group and an octyl group. 
[021 2] The alkenyl group in R 1b to R^, is preferably alkenyl groups having 2 to 6 carbon atoms such as a vinyl group, 
a propenyl group, a ptenyl group and a hexenyl group. 

[0213] Further, as the ring which 2 of R 1b to R^ are bonded to form, there are mentioned rings having 3 to 8 carbon 
30 atoms such as a cyclopropane ring, a cyclobutane ring, a cyclopentane ring, a cyclohexane ring and a cyclooctane ring. 
[0214] Further, R 1b to R^ in the general formulae (V-1) to (V-5) may be bonded to any one of carbon atoms which 
constitute the ring skeleton. 

[021 5] As the preferable substituent which the alkyl group of R a1 to R^ and the alkyl group, cycloalkyl group, alkoxy 
group, alkoxycarbonyl group, alkylsulfonylimino group and alkenyl group of R 1b to R^ may optionally have, there can 

35 be mentioned an alkoxy group having 1 to 4 carbon atoms, a halogen atom (a fluorine atom, a chlorine atom, a bromine 
atom, an iodine atom), an acyt group having 2 to 5 carbons, an acyloxy group having 2 to 5 carbon atoms, a cyano 
group, a hydroxy group, a carboxyl group, an alkoxycarbonyl group having 2 to 5 carbon atoms, and a nrtro group. 
[021 6] As the repeating unit having a group having a lactone structure which is represented by either of the general 
formula (Lc) or the general formulae (V-1 ) to (V-5), there can be mentioned those which have a group in which at least 

40 one among R 13 ' to R 16 ' in the above-mentioned general formula (ll-A) or general formula (ll-B) has a group represented 
by the general formula (Lc) or the general formulae (V-1) to (V-5) (for example, R 5 of -COORg represents a group 
represented by the general formula (Lc) or the general formulae (V-1) to (V-5)), or the repeating unit represented by 
the under-mentioned general formula (Al), and the like. 
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[0217] In the general formula (Al), R^ represents a hydrogen atom, a halogen atom or a substituted or unsubstituted 
alkyl group having 1 to 4 carbon atoms. As the preferable substituent which the alkyl group of R^ may optionally have, 
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there are mentioned those which were previously exemplified as the preferable substituent which the alkyl group as 
R 1b in the general formulae (V-1) to (V-5) may optionally have. 

[0218] As the halogen atom of R^, a fluorine atom, a chlorine atom, a bromine atom, an iodine atom and the like 
are mentioned. is preferably a hydrogen atom. 

[021 9] A' represents a single bond, an ether group, an ester group, a carbonyl group, an alkylene group, or a divalent 
group combining thereof. 

[0220] B2 represents a group represented by either of the general formula (Lc) or the general formulae (V-1 ) to (V- 
5). As said divalent group combining thereof in A', for example, those represented by the undermentioned formula is 
mentioned. 



-fawttrf-o)^ 

o 




[0221] In the above-mentioned formula, and R^ represent a hydrogen atom, an alkyl group, a substituted alkyl 
group, a halogen atom, a hydroxy group and an alkoxy group, and both may be the same or different. 
[0222] As the alkyl group, low alkyl groups such as a methyl group, an ethyl group, a propyl group, an isopropyl 
group and a butyl group are preferable, and further preferably selected from a methyl group, an ethyl group, a propyl 
group and an isopropyl group. As the substituent of the substituted alkyl group, a hydrogen atom, a halogen atom and 
an alkoxy group having 1 to 4 carbon atoms are mentioned. 

[0223] As the alkoxy group, alkoxy groups having 1 to 4 carbon atoms such as a methoxy group, an ethoxy group 
a propoxy group and a butoxy group can be mentioned. As the halogen atom, a fluorine atom, a chlorine atom, a 
bromine atom, an iodine atom and the like are mentioned. R1 represents an integer of 1 to 10, and preferably an integer 
of 1 to 4. M represents an integer of 1 to 3, and preferably an integer of 1 or 2. 
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[0224] The specific examples of the repeating unit having a group having a lactone structure are mentioned below, 
but the present invention is not limited to these. 
[0225] In the following formulae, Rx is H or CH3. 
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[0226] The alicyclic hydrocarbon-base acid-decomposable resin of the present invention may contain the repeating 
unit which has a group represented by the under-mentioned general formula (VII). 
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[0227] In the general formula (VII), each of Rgc to R^ independently represents a hydrogen atom or a hydroxy 
group. Provided that at least one of Rgc to represent a hydroxy group. 

[0228] The group represented by the general formula (VII) is preferably a dihydroxy body and a monohydroxy body 
and more preferably a dihydroxy body. 

[0229] As the repeating unit having a group represented by the general formula (VII), there can be mentioned those 
which have a group in which at least one among R 13 ' to R 16 ' in the above-mentioned general formula (ll-A) or general 
formula (ll-B) has a group represented by the genera! formula (VII) or the general formulae (V-1) to (V-5) (for example, 
R 5 of -COOR 5 represents a group represented by the general formula (VII)), or the repeating unit represented by the 
under-mentioned general formula (All), and the Sfe. 




[0230] In the general formula (All), R 1C represents a hydrogen atom or a methyl group. 

[0231] Each of Rgc to R^ independently represents a hydrogen atom or a hydroxy group. Provided that at least one 
of Rgc to represent a hydroxy group. Provided that at Isast one of t0 R 4C represent a hydroxy group. 
[0232] The specific examples of the repeating unit having the structure represented by the general formula (Al I) are 
mentioned below, but they are not limited to these. 



OH 




[0233] The alicyclic hydrocarbon-base acid-decomposable resin of the present invention may contain the repeating 
unit represented by the under-mentioned general formula (VIII). 
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— CH-CH — 

A X mi) 

[0234] In the above-mentioned general formula (VIII), represents -O- or -N(R 41 )-. R 41 represents a hydrogen 
10 atom, a hydroxy group, an alkyl group, a haloalkyl group or -OSOg-R^. R41 represents an alkyl group, a haloalkyl 
group, a cycloalkyl group or a camphor group. 

[0235] The alkyl group in the above-mentioned R 41 and R^ is preferably a linear chain or branched alkyl group 
having 1 to 1 0 carbon atoms, more preferably a linear chain or branched alkyl group having 1 to 6 carbon atoms, and 
further preferably a methyl group, an ethyl group, a propyl group, an isopropyl group, a n-butyl group, an isobutyl group, 
15 a sec-butyl group and a tert-butyl group. 

[0236] As the haloalkyl group in the above-mentioned R 41 and R^, there can be mentioned a trlflu- ^methyl group, 
?, :^n~fiuoromeii iyl group, a pentadecafluoromethyl group, a trichloromethyl grou^ z?£ As me cycloalkyl group 

in the above-mentioned R^, there can be mentioned a cyclopentyl group, a cyclohexyl group, a cyclooctyl group and 
the like. 

20 [0237] The alkyl group and haloalkyl group as R 41 to R^ and the cycloalkyl group and camphor residual group as 
R42 may optionally have a substrtuent. As the substituent, for example, there can be mentioned a hydroxy group, a 
carboxyl group, a halogen atom (for example, a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom), 
a alkoxy group (preferably, an alkoxy group having 1 to 4 carbon atoms, for example, a methoxy group, an ethory group 
a propoxy group, a butoxy group and the like), an aryl group (preferably, an acyl group having 2 to 5 carbon atoms, 

25 for example, a formyl group, an acetyl group and the like), an acyloxy group (preferably, an acyloxy group having 2 to 
5 carbon atoms, for example, an acetoxy group), an aryl group (preferably, an aryl group having 6 to 14 carbon atoms, 
for example, a phenyl group), and the like. 

[0238] As the specific example of the repeating unit represented by the above-mentioned general formula (VI II), the 
following repeating units [M] to [l'-7] are mentioned but the present invention is not limited to these specific examples. 

30 
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10 [0239] The alicyclic hydrocarbon-base acid-decomposable resin of the present invention can contain various repeat- 
ingstructural units otherthan the above-mentioned repeating structural units in orderto adjustthedry etching resistance 
and the applicability of standard developing solution, substrate adherence property, resist profile, and further, general 
properties such as resolution, heat resistance and sensitivity which are necessary for the resist, etc. 
[0240] As the repeating structural units, repeating structural units corresponding to the following monomers can be 

15 mentioned, but they are not limited to these. 

[0241] It becomes possible ihereby to finely adjusr-raperties which are required for the alicyclic hydrocarbon-base v • ■•r~-~-~ >J(5 . J i 
acid-decomposable resin, in parllculs.:, 

(1) the solubility in a coating solvent, 

20 (2) the film forming property (glass transition temperature), 

(3) the alkali developing property, 

(4) the film reduction (hydrophilic and hydrophobic properties, the selection of an alkali soluble group), 

(5) the adherence property to the substrate of an unexposed portion, and 

(6) the dry etching resistance. 

25 

[0242] As the monomer, for example, there can be mentioned compounds having one addition polymerizable un- 
saturated bond such as acrylic acid esters, methacrylic acid esters, acrylamides, methacrylamides, ally I compounds, 
vinyl ethers and vinyl esters, and the like. 

[0243] The copolymerization component is preferably repeating units having alkali soluble groups, and more pref- 
30 erably repeating units having carboxylic groups. Containing these groups permits resolution to be increased in use for 

contact holes. Preferable repeating units having the carboxyl groups are either repeating units in which the carboxylic 

group is directly bonded to the main chain of the resin such as acrylic acid or methacrylic acid repeating units, or 

repeating units in which the carboxyl groups are bonded to the main chain of the resin with interposition of linker groups. 

The linker group may have a monocyclic or polycyclic hydrocarbon structure. The repeating unit is most preferably 
35 acrylic acid or methacrylic acid. 

[0244] Additionally, an addition polmerizable unsaturated compound which can be copolymerized with a monomer 

corresponding to the above-mentioned various repeating structural units may be copolymerized. 

[0245] In the alicyclic hydrocarbon-base acid-decomposable resin, the content molar ratio of the respective repeating 

structural units is appropriately set in order to adjust the dry etching resistance and the applicability of standard devel- 
40 oping solution, substrate adherence property, resist profile, and further, general properties such as resolution, heat 

resistance and sensitivity which are necessary for the resist, etc. 

[0246] As the preferable modes of the alicyclic hydrocarbon-base acid-decomposable resin of the present invention, 
those described below are mentioned: 

45 (1 ) those containing the repeating structural unit having a partial structure which contains the alicyclic hydrocarbon 

represented by the above-mentioned general formulae (pi) to (pVI) (a side chain type), 

(2) those containing the repeating structural unit represented by the general formula (ll-AB) (a main chain type), 
however the following is, for example, further mentioned in (2), 

(3) those having the repeating structural unit represented by the general formula (ll-AB), a maleic anhydride and 
so a methacrylate structure (a hybrid type). 

[0247] In the alicyclic hydrocarbon-base acid-decomposable resin, the content molar ratio of the respective repeating 
structural units having a partial structure which contains the alicyclic hydrocarbon represented by the general formulae 
(pi) to (pVI) is preferably 30 to 70 mol% in the total repeating structural units, more preferably 35 to 65 mol% and further 
55 preferably 40 to 60 mol%. 

[0248] In the alicyclic hydrocarbon-base acid-decomposable resin, the content of the repeating structural unit rep- 
resented by the general formula (ll-AB) is preferably 1 0 to 60 mol% in the total repeating structural units, more preferably 
15 to 55 mol% and further preferably 20 to 50 mol%. 
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[0249] Further, the content in a resin having the repeating structural unit based on the monomer of the above-men- 
tioned further copotymerization component can be also appropriately set in accordance with the properties of a desired 
resist. However, the content is preferably 99 mol% or less usually based on the total moles of the repeating structural 
unit having a partial structure which contains the alicyclic hydrocarbon represented by the above-mentioned general 
5 formulae (pi) to (pVI) and the repeating structural unit represented by the general formula (ll-AB), more preferably 90 
mol% or less and further preferably BO mol% or less. 

[0250] When the composition of the present invention is used for ArF exposure, it is preferable that the resin has not 
an aromatic group from the viewpoint of transparency to ArF laser. 

[0251 ] The alicyclic hydrocarbon-base acid-decomposable resin of the present invention can be synthesized accord- 

10 ing to a conventional method (for example, a radical polymerization). For example, as a usual synthetic method, mon- 
omers are charged in a reaction vessel, integrally or on the way to reaction, the mixture is dissolved in a reaction 
solvent, if necessary, for example, solvents which dissolves the composition of the present invention such as ethers 
such as tetrahydrofuran, 1 ,4-dioxane and diisopropyl ether; ketones such as methyl ethyl ketone and methyl isobutyl 
ketone; ester solvents such as ethyl acetate; and further, propyleneglycol monomethyl ether acetate described later, 

is to be homogeneous. Then, the mixture is heated under inactive atmosphere such as nitrogen, argon and the like, if 
- . — nscsssary, to initiate polymerization using a commercially r avaiiaoie radical initiate: {aa-azo initiator, a peroxide and 

the like). An initiator is added if necessary, or added in division, ar l j the fixture is chc*! ged in a solvent after termination 
of the reaction and a desired polymer is recovered by methods such as powder or a solid recovery. The concentration 
of the reaction is 20% by weight or more, preferably 30% by weight or more and further preferably 40% by weight or 

20 more. The reaction temperature is 1 0°C to 1 50°C, preferably 30°C to 1 20°C and further preferably 50°C to 1 00°C. 
[0252] When ArF eximer laser light is irradiated to the alicyclic hydrocarbon-base acid-decomposable resin of the 
present invention, the resin of the component (B) has a structure in which a fluorine atom was substituted at the main 
chain and/or side chin of a polymer skeleton, and is preferably a resin which is decomposed by the action of an acid 
and increases solubility in an alkali developing solution (hereinafter, referred to as the fluorine containing resin). There 

25 js more preferable a fluorine containing resin having at the main chain of a polymer skeleton at least one of sites 
selected from a perfluoroalkylene group and a perfluoroarylene group, or having at the side chain of a polymer skeleton 
at least one of sites which are selected from a perfluoroalkyl group, a perfluoroaxyl group, a hexafluoro-2-propanol 
group and a group of protecting an OH group of a hexafluoro-2-propanol group. 

[0253] As the fluorine containing resin in the acid decomposing resin, for example, a resin having at least one of the 
30 repeating units represented by the under-mentioned general formulae (IR) to (Xr) can be preferably mentioned. 
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*5 [0254] In the gene^l formulae, Rq and Rj represent a hydrogen atom, af luorine atom, an alkyl group, r n^rf luoroalkyl 
group, a cycioaJkyi group oran srykgroup which may optionally have a substituent. ~ ^ ; 1 

[0255] tj !\ ^present an alkyl group, a perfluoroalkyl group, a cycloalkyl group or an -r x-r v/h;ch may 
optionally have a substituent. Further, R 0 and R tl R 0 and R 2 , and R 3 . and R 4 may be bonded to each otherto form a ring. 
[0256] R 5 represents a hydrogen atom, an alkyl group, a perfluoroalkyl group; a monocyclic or polycyclic cycloalkyl 

20 group, an acyl group and an alkoxycarbonyl group which may optionally have a substituent. 

[0257] Rg, R 7 and R 8 may be the same or different, and represent a hydrogen atom, a halogen atom, an alkyl group, 
a perfluoroalkyl group, and an alkoxy group which may optionally have a substituent. 

[0258] Rg and R 10 may be the same or different, and represent a hydrogen atom, a halogen atom, a cyano group, 
an alkyl group or a haloalkyl group which may optionally have a substituent. 
25 [0259] R-ii and R 12 may be the same or different, and represent a hydrogen atom, a hydroxy group, a halogen atom, 
a cyano group, an alkoxy group, an acyl group, or an alkyl group, a cycloalkyl group, an alkenyl group, an aralkyl group 
or an aryl group which may optionally have a substituent. 

[0260] R 13 and R 14 may be the same or different, and represent a hydrogen atom, a halogen atom, a cyano group, 
an alkyl group or a haloalkyl group which may optionally have a substituent. 
30 [0261] R 15 represents an alkyl group which has a fluorine atom, a monocyclic or polycyclic cycloalkyl group which 
has a fluorine atom, an alkenyl group which has a fluorine atom, an aralkyl group which has a fluorine atom, or an aryl 
group which has a fluorine atom. 

[0262] R 16 , R 17 and R 18 may be the same or different, and represent a hydrogen atom, a halogen atom, a cyano 
group, an alkyl group, a perfluoroalkyl group, an alkoxy group and -COO-R 15 which may optionally have a substituent. 

35 [0263] R 19 , R20 and R21 may be the same or different, and represent a hydrogen atom, a fluorine atom, an alkyl 
group, a monocyclic or polycyclic cycloalkyl group, an alkenyl group, an aralkyl group or an aryl group which has a 
fluorine atom, provided that at least one of R 19 , H20 and °2i fe a g rou P other than a hydrogen atom. 
[0264] A 1 and may have a single bond, a divalent alkylene group, alkenylene group, cycloalkylene group or arylene 
group which may optionally have a substituent, or -O-CO-R^-, -CO-O-R23-, -CO-N(R 24 )-R25-- 

40 [0265] R22, R23 and Rgg may be the same or different, and represent an alkylene group, alkenylene group, cy- 
cloalkylene group or arylene group which may optionally have a single bond or an ether group, an ester group, an 
amide group, a urethane group or a urea group. 

[0266] R24. represent a hydrogen atom, an alkyl group, a cycloalkyl group, an aralkyl group or an aryl group in which 
these groups may optionally have a substituent. 
45 [0267] n represents 0 or 1 , and x, y and z represent an integer of 0 to 4. 

[0268] As the fluorine group containing resin, for example, a resin having at least one of the repeating units repre- 
sented by the under-mentioned general formulae (FA) to (FF) can be preferably mentioned. 
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[0269] R 101 and R 102 represent a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a cyano group, 
and a triftuoromethyl group. 
*5 [0270] X represents a hydrogen atom or a. group which Is decomposed by the action of an acid. 

[0271] R 103 and R 104 represent- a hydrogen at&v.ran cityJ^group, an aryl group and an aralkyl group, which may^-r--^..**.- - 
optionally have a substrtuent, and said a!kyl grrv ^ and said aralkyl group may respectively have -O-, -0-, -C0 2 -, -S0 2 - 
and -SO-. 

[0272] n represents an integer of 1 to 5. 
20 [0273] Each of R ni1 to R 116) R l21 to R 132 , R 141 to R 148 and R 151 to R 158 respectively represent a hydrogen atom, a 

fluorine atom, and an alkyl group which may optionally have a substltuent, but at least one is a fluorine atom. 

[0274] As the group (hereinafter, referred to as an acid-decomposable group) which is decomposed by the action of 

an acid of X, for example, there are mentioned -CCR^MR^XRaa), -CfF^R^XORa,), -COO-CfR^KR^MRaa), -C 

(R 01 )(R 02 )( R 39). -CfRo^CRogJCOO-CfRaeXR^XRag), and the like. 
25 [0275] Each of R^ to R^ independently represents an alkyl group which may optionally have a substrtuent, a cy- 

cloalkyl group which may optionally have a substrtuent, an alkenyl group which may optionally have a substituent, an 

aralkyl group which may optionally have a substituent, or an aryl group which may optionally have a substrtuent. R^ 

and Fljg may be bonded to each other to form a ring. 

[0276] Each of R^ and R^ independently represents an alkyl group which may optionally have a substrtuent, a 
30 cycloalkyl group which may optionally have a substituent, an alkenyl group which may optionally have a substrtuent, 
an aralkyl group which may optionally have a substrtuent, or an arylgroup which may optionally have a substituent. 
[0277] As the specific examples of the preferable acid-decomposable group, there are preferably mentioned tert- 
alkyl groups such as a tert-butyl group, a tert-amyl group, a 1 -alkyl-1 -cyclohexyl group, a 2-alkyl-2-adamantyl group 
and a 2-adamantyl-2-propyl group; acetal groups such as a 1-alkoxy-1-ethoxy group, al-alkoxy-1-methoxy group and 
35 a tetrahydropyranyl group; a tert-alkytearbonyl group, a tart-alkylcarbonylmethyl group, and the like. 

[0278] The resin (B) in the present invention is preferably a fluorine group containing resin having the preferable 
acid-decomposable group which has at least one of the repeating units represented by the under-mentioned general 
formulae (XIR) to (XIIIR). 



40 
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55 [0279] In the formulae, R26, R27 and mav be ^ e same or different and represent a hydrogen atom, a halogen 
atom, a cyano group, an alkyl group or a haloalkyl group which may optionally have a substituent. 
[0280] R2 8 and R33 represent -C(R36)(R37)( R 3s). -C(R36)(fV)( OR 39). or the 9 r0U P of the under-mentioned general 
formula (XIVR). 
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10 [0281] Rgg, R30 and R31 ma Y De the same or different and represent a hydrogen atom, a halogen atom, a cyano 
group, an alkyl group, perfluoroalkyl group or alkoxy group which may optionally have a substituent, and -CO-0-R 28 . 
[0282] and may be the same or different and represent a hydrogen atom, a hydroxyl group, a halogen atom, 
a cyano group, an alkoxy group, an acyl group or an alkyl group, cycloalkyl group, alkenyl group, aralkyl group or aryl 
group which may optionally have a substituent. 

<5 [0283] R36, R 37 , and R^ may be the same or different and represent an alkyl group, cycloalkyl group, alkenyl 
- - • ~-y ' - group: -alfeynyl group, aralkyl group or aryl group which may option&iy have a subsiirusnt. " w&^f R^, R 37 and R^, or 
two 01 R^, Rgy and Rgg may be bonded to form a ring. Further, the riri^ ; fsrn^d r;ay conu«.ii an oxo group. 
[0284] R^ represents an alkyl group, cycloalkyl group, alkenyl group, alkynyl group, aralkyl group or aryl group, 
which may optionally have a substituent. 

20 [0285] A3 to A4 represent a single bond, a divalent alkylene group, alkenylene group, cycloalkylene group or arylene 
group, which may optionally have a substituent, or -O-CO-R^-. -CO-O-R23-, -CO-N(R24)-R25~- 
[0286] R22 to Rgg have the same definition as described above. 2 represents an atomic group constituting a mono- 
cyclic or polycyclic allcyclic group together with a carbon atom, n represents 0 or 1 . 

[0287] Further, the present invention has at least one of the repeating unit derived from a vinyl compound which 
25 contains maleic anhydride, vinyl ether or a cyano group which is shown by the under-mentioned general formulae 
(XVR) to (XVI IR) in order to control physical properties such as the hydrophobic property of the fluorine group containing 
resin, glass transition point, and transmission coefficient against exposure light, or in order to control the polymerizability 
at synthesis of a polymer 

30 

■fCH 2 -CjH>- -fCH 2 ^ 
(XVR) 0CVH0 cxvmo 

40 

[0288] In the formulae, R 41 represent an alkyl group, cycloalkyl group, aralkyl group or aryl group, which may op- 
tionally have a substituent. 

[0289] represent a hydrogen atom, a halogen atom, a cyano group, an alkyl group or haloalkyl group, which may 
optionally have a substituent. 

45 [0290] Ag represents a single bond, a divalent alkylene group, alkenylene group, cycloalkylene group or arylene 
group, which may optionally have a substituent, or -O-CO-Ft^-, -CO-O-R^-, -CO-N(R 24 )-R2 5 -. R^ to have the 
same meaning as described above. 

[C2S1]; Further, as the preferable fluorine group containing resin in the present Invention, Ihere can be mentioned a 
resin respectively having at least one of the repeating units represented by the under-mentioned general formulae (IA) 
50 to (I IA), and a resin respectively having at least one of the repeating units represented by the under-mentioned general 
formulae (I IA) to (VIA). 

[0292] The resin respectively having at least one of the repeating units represented by the under-mentioned general 
formulae (IA) to (IIA), and the resin respectively having at least one of the repeating units represented by the under- 
mentioned general formulae (IIA) to (VIA) may further have the repeating units represented by the under-mentioned 
55 general formulae (IR) to (VR). 
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[0293] In FonTJtiSjir'(iA) r and (IIA);-R% ansW^ may be the same or different and represent a hyoVogeri atom, a* 
halogen atom, a cyano grc jp^and an aikyi group which may optionally have a substituent. 

[0294] Rgg, R3 a , and R 7a may be the same or different, and represent a hydrogen atom, a halogen atom, a cyano 
group, a hydroxyl group, or an alkyl group, cycloalkyl group, alkoxy group, acyl group, acyloxy group, alkenyl group, 
20 aryl group or aralkyl group which may optionally have a substituent 

[0295] R^ to R^ may be the same or different, and represent a hydrogen atom, a fluorine atom, or an alkyl group 
which may optionally have a substituent. However, at least one among R^ to R^ represent a fluorine atom, or an 
alkyl group in which at least one of hydrogen atoms was substituted with a fluorine atom. 

[0296] R^ represents a hydrogen atom, or an alkyl group, cycloalkyl group, acyl group or alkoxycarbonyl group, 
25 which may optionally have a substituent, and is preferably a hydrogen atom. 

[0297] R^ represents a group of the under-mentioned general formula (IVA) or (VA). 
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[0298] In the formula (IVA), R 11a , R 12a and R 13a may be the same or different, and represent an alkyl group, cycloalkyl 
40 group, alkenyl group, aralkyl group or aryl group, which may optionally have a substituent. 

[0299] In the formula (VA), R 14a and R 15a may be the same or different, and represent a hydrogen atom, or an alkyl 
group which may optionally have a substituent. R 15a represents an alkyl group, cycloalkyl group, aralkyl group or aryl 
group, which may optionally have a substituent. Two of R 14a to R 16a may be bonded to form a ring. 
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[0300] In the formula (VIA), 

R-i7ai an0< ^i7a2 ma Y ^ e * ne same or different, and represent a hydrogen atom, a halogen 
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atom, a cyano group, or an alkyl group which may optionally have a substltuent. RiBa2 represents -C(R 18a1 )(R 18a2 ) 
(Ri8a3)> or - c ( R i8ai)( R i8a2)( OR i8a4)- R i8ai t0 R i8a4 ma Y te tne same or different, and represent a hydrogen atom, or 
an alkyl group, cycloalkyl group, alkenyl group, aralkyl group or aryl group, which may optionally have a substituent. 
Two of R 18a1 , R 18a2 and R 18a3 or two of R 18a1 , R 18a2 and R 18a4 may be boded to form a ring. Aq represents a single 
s bond, a divalent linking group which may optionally have a substituent, but is preferably a single bond. 

[0301] With respect to these fluorine group containing resins, it is preferable that R 18a in the general formula (VIA) 
is a group represented by the under-mentioned general formula (VIA-A) or general formula (VIA-B). Further, with re- 
spect to these fluorine group containing resins (B), it is preferable that at least one of R 1a in the general formula (IA), 
Rsa in the general formula (HA) and R 17a2 in the general formula (VIA) is a trifluoromethyl group. 



15 




(VIA-A) (VIA-B) 



[0302] In the formula (VIA-A), R 18a5 and R 18a6 may be the same or different, and represent an alkyl group which 
may optionally have a substituent. R 18a7 represents a cycloalkyl group which may optionally have a substituent. 
25 [0303] In the formula (VIA-B), R 18a8 represents an alkyl group, alkenyl group, alkynyl group, aralkyl group or aryl 
group, which may optionally have a substituent. 

[0304] Further, the resin respectively having at least one of the repeating units represented by the under-mentioned 
general formulae (IA) to (MA), and the resin respectively having at least one of the repeating units represented by the 
under-mentioned general formulae (HA) to (VIA) may further have at least one of the repeating units represented by 
30 the under-mentioned general formula (II I A) or (VI IA). 
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45 [0305] In the general formula (IIIA), R^ represents a hydrogen atom, a halogen atom, a cyano group, or an alkyl 
group which may optionally have a substituent. R^ and R 10a may be the same or different, and represent a hydrogen 
atom, a halogen atom, a cyano group, or an alkyl group, cycloalkyl group, alkoxy group, acyl group, acyloxy group, 
alkenyl group, aryl group, aralkyl group, which may optionally have a substituent. 

[0306] In the general formula (VIIA), R 19a and R^ ma y be the same or different, and represent a hydrogen atom, 
so a halogen atom, a cyano group, or an alkyl group which may optionally have a substituent. R 21a represents a hydrogen 
atom, a halogen atom, an alkyl group which may optionally have a substituent, or a -Aj-CN group. Aq represents a 
single bond, a divalent linking group. 

[0307] The above-mentioned alkyl group is for example, an alkyl group having 1 to 8 carbon atoms, and specifically, 
there can be preferably mentioned a methyl group, an ethyl group, a propyl group, a n-butyl group, a sec-butyl group, 
55 a hexyl group, a 2-ethylhexyl group and an octyl group. 

[0308] The cycloalkyl group may be a monocyclic type and a polycyclic type. The monocyclic type is a group having 
3 to 8 carbon atoms, and for example, there can be preferably mentioned a cyclopropyl group, a cyclopentyl group, a 
cyclohexyl group, a cycloheptyl group and a cyclooctyl group. The polycyclic type is a group having 6 to 20 carbon 
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atoms, and for example, there can be preferably mentioned an adamantyl group, a norbomyl group, an isoboronyl 

group, a camphornyl group, a dicyclopentyl group, a pinenyl group, a tricyclodecanyl group, atetracyclododecyl group, 

an androstanyl group, and the like. However, carbon atoms in the above-mentioned monocyclic group and a polycyclic 

group may be substituted with hetero atoms such as an oxygen atom. 
5 [0309] As the specific perfiuoroalkyl group, there can be preferably mentioned a perfluorobutyl group, a perfluoro- 

hexyl group, a perfluorooctyi group, a perfluorooctylethyl group, a perfluorododecyl group and the like. 

[031 0] The haloalkyl group is for example, a haloalkyl group having 1 to 4 carbon atoms, and specifically, there can 

be preferably mentioned a chloromethyl group, a chloroethyl group, a chloropropyl group, a chlorobutyl group, a bro- 

momethyl group, a bromoethyl group and the like. 
10 [0311] The aryl is for example, an aryl group having 6 to 15 carbon atoms, and specifically, there can be preferably 

mentioned a phenyl group, a tolyl group, a dimethylphenyl group, a 2,4,6-trimethylphenyl group, a naphthyl group, an 

anthryl group, a 9,10-dimethoxyanthryl group and the like. 

[0312] The aralkyl group is, for example, an aralkyl group having 7 to 12 carbon atoms, and specifically, there can 

be preferably mentioned a benzyl group, a phenethyl group, a naphthylmethyl group and the like. 
15 [0313] The alkenyl group is, for example, an alkenyl group having 2 to 8 carbon atoms, and specifically, there can 
- * be preferably msntiorsd-s vinyl group, an allyl group, a butenyl group, a cyclohexertyi grojp, arid ttatflke 
<{£*i •] jh.s uikoxy y* oup is, for example, an alkoxy group having 1 to 8 carbon aton ic; end ^periflcaiiy, u .^re can be 

preferably mentioned a methoxy group, an ethoxy group, an n-propoxy group, an isopropoxy group, a butoxy group, 

a pentoxy group, an allyloxy group, an octoxy group, and the like. 
20 [0315] The acyl group is, for example, an acyl group having 1 to 10 carbon atoms, and specifically, there can be 

preferably mentioned a formyl group, an acetyl group, a propanoyl group, a butanoyl group, a pyvaroyl group, an 

octanoyl group, a benzoyl group, and the like. 

[0316] The acyloxy group is, for example, an acyloxy group having 2 to 12 carbon atoms, and specifically, there can 
be preferably mentioned an acetoxy group, a propionyloxy group, a benzoyloxy group, and the like. 
25 [0317] The alkynyl group is an alkynyl group having 2 to 5 carbon atoms, and, for example, there can be preferably 
mentioned an ethynyl group, a propynyl group, a butynyl group and the like. 

[0318] As the alkoxycarbonyl group, there can be mentioned an isopropoxycarbonyl group, a tert-butoxycarbonyl 
group, an n-pentyloxy groupcarbonyl, an isopentyloxycarbonyl group, a tert-amyloxycarbonyl group, a 1-methyl-1-cy- 
clohexylcarbonyl group, and the like, preferably a secondary alkoxycarbonyl group and more preferably a tert-alkoxy- 
30 carbonyl group. 

[0319] As the halogen atom, for example, a fluorine atom, a chlorine atom, a bromine atom, an iodine atom and the 
like are mentioned. 

[0320] As the alkylene group, there are preferably mentioned alkylene groups having 1 to 8 carbon atoms which may 
optionally have a substituent such as a methylene group, an ethylene group, a propylene group, a butylene group, a 

35 hexylene group, an octylene group, and the like. 

[0321 ] As the alkenylene group, there are preferably mentioned alkenylene groups having 2 to 6 carbon atoms which 
may optionally have a substituent such as an ethenylene group, a propenylene group, a butenylene group, and the like. 
[0322] As the cycloalkyiene group, there are preferably mentioned cydoalkylene groups having 5 to 8 carbon atoms 
which may optionally have a substituent such as an ethenylene group, a propenylene group, a butenylene group, and 

40 the like. 

[0323] As the arylene group, there are preferably mentioned arylene groups having 6 to 1 5 carbon atoms which may 
optionally have a substituent such as a phenylene group, a toiylene group, a naphthylene group, and the like. 
[0324] The divalent linking group represents a divalent alkylene group, cycloalkyiene group, alkenylene group or 
arylene group, which may optionally have a substituent, or -O-CO-R^-, -COO-R^-, -CO-NtR^J-F^sa-- R??*,, R^ja 
45 and Rgsa may be the same or different, and represent a single bond, a divalent alkylene group, alkenylene group, 
cycloalkyiene group or arylene group, which may optionally have an ether group, an ester group, an amide group, a 
urethane group or a ureido group. represents a hydrogen atom, or an alkyl group, cycloalky! group and aralkyl 
group, which may optionally have a substituent. 

[0325] A ring which is formed by bonding Rq and R., , or Rq and R^ or R3 and R 4 is, for example, a 5 to 7 membered 
so ring, and specifically, there are mentioned a pentane ring, a hexane ring, a f uran ring, a dioxonol ring, a 1 ,3-dioxolane 
ring and the like. 

[0326] A ring which is formed by bonding two of R^ to R^, or two of Rgg to Rg 7 and R^ is, for example, a 3 to 8 
membered ring, and specifically, there are mentioned a cyclopropane ring, a cyclopentane ring, a cydohexane ring, a 
furan ring, a pyran ring and the like. 
55 [0327] A ring which is formed by bonding two of R 14a to R 16a , or two of R 18a1 to R 18a3 or two of R 18a i, Ri8a2 and 
R 18a4 is preferably a 3 to 8 membered ring, and, for example, there can be mentioned a cyclopropane ring, a cyclopen- 
tane ring, a cyclohexane ring, a tetramethyleneoxide ring, a pentamethyleneoxide ring, a hexamethyleneoxide ring, a 
furan ring, a pyran ring, a dioxonol ring, a 1 ,3-dioxolane ring and the like. 



48 



EP 1 353 225 A2 



[0328] Z represents an atom group constituting a monocyclic or polycyclic alicyclic group. The alicyclic group which 
was formed is an alicyclic group having 3 to 8 carbon atoms as a monocyclic group, and for example, there can be 
preferably mentioned a cyclopropyl group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl group and a cyclooctyl 
group. The polycydic type is a group having 6 to 20 carbon atoms, and for example, there can be preferably mentioned 

5 an adamantyi group, a norbomyl group, an isoboronyl group, a camphomyl group, a dicyclopentyl group, a pinenyl 
group, a tricyclodecanyl group, a tetracyclododecyl group, an androstanyl group, and the like. 
[0329] Further, as the substituent which is substituted with these groups, there are mentioned those having an active 
hydrogen such as an alkyl group, a cycloalkyl group, an aryl group, an amino group, an amido group, an ureido group, 
an urethane group, a hydroxyl group and a carboxyl group; a halogen atom (a fluorine atom, a chlorine atom, a bromine 

10 atom and an iodine atom); an alkoxy group (a methoxy group, an ethoxy group, a propoxy group, a butoxy group and 
the like), a thio ether group, an acyl group (an acetyl group, a propanoyl group, a benzoyl group and the like), an 
acyloxy group (an acetoxy group, a propanoyloxy group, a benzoyloxy group, and the like), an alkoxycarbonyl group 
(a methoxycarbonyl group, an ethoxycarbonyl group, a propoxycarbonyl group, and the like), a cyano group, a nitro 
group and the like. 

15 [0330] Hereat, a group shown by the above-mentioned description is mentioned as the alkyl group, cycloalkyl group 
and aryl group, but the alkyrgroup may be ?urihe< substituted with a fluorine atom and a cycloalkyl group. . ^ 
[0331] As the group contained* in tne fluorine group containing resin of the present invention which is decompile-:* 
by the action of an acid and exhibits alkali soluble property, for example, there are mentioned -C(R3 6 )(R 37 )(R 38 ), -C 
(R36)(R37)(OR39), -O-CX^O-CfRaeJfR^lR^), -0-C(R 01 )(Ro 2 )-COO-C(R 36 )(R3 7 )(R38), -COO-CfRseXR^KR^), 

20 -COO-C(F^ 6 )(R 37 )(OR 39 ), and the like. 

[0332] R^ to R39 have the same meaning as mentioned above, and R^ and R^ represent a hydrogen atom, the 
above-mentioned alkyl group, cycloalkyl group, alkenyl group, an aralkyl group or aryl group, which may optionally 
have a substituent. 

[0333] As the preferable specific examples, there are preferably mentioned the ether group or ester group of tert- 
25 alkyl groups such as a tert-butyl group, a tert-amyl group, a 1 -alkyl-1 -cyclohexyl group, a 2-alkyl-2-adamantyl group, 
a 2-adamantyl-2-propyl group and a 2-(4-methylcyclohexyl)-2-propyl group; acetal groups or acetal ester groups such 
as a 1-alkoxy-1 -ethoxy group and a tetrahydropyranyl group; a tert-alkylcarbonyl group, a tart-alkylcarbonylmethoxy 
group, and the like. 

[0334] The total of the content of the repeating structural units represented by the general formulae (IR) to (XR) is 
30 in general 10 to 80 mol% in the total polymer composition, preferably 30 to 70 mol% and further preferably 35 to 65 
mol%. 

[0335] The total of the content of the repeating structural units represented by the general formulae (XI R) to (XIIIR) 
is in general 0 to 70 mol% in the total polymer composition, preferably 10 to 60 mol% and further preferably 20 to 50 
mol%. 

35 [0336] The total of the content of the repeating structural units represented by the general formulae (XVR) to (XVI I R) 
is in general 0 to 70 mol% in the total polymer composition, preferably 10 to 60 mor% and further preferably 20 to 50 
mol%. 

[0337] It is further preferable that the resin (B) of the present invention has at least one of the repeating structural 
units represented by the general formulae (IR) to (MIR) and at least one of the repeating structural units represented 
40 by the general formulae (IVR) to (VIR). 

[0338] Further, it is further preferable in like manner as the above description that the resin (B) of the present invention 
has at least one of the repeating structural units represented by the general formulae (IVR) to (VIR) and at least one 
of the repeating structural units represented by the general formulae (VIIIR) to (XR). 

[0339] Further, it is further preferable in like manner as the above description that the resin (B) of the present invention 
45 has at least one of the repeating structural units represented by the general formulae (IVR) to (VIIR) and at least one 
of the repeating structural units represented by the general formulae (XVR) to (XVI I R). 

[0340] The transmitting property of 157nm in a resin is adequately enhanced thereby, and the lowering of the dry 
etching resistance can be suppressed. 

[0341] When the resin (B) of the present invention has at least one of the repeating structural units represented by 
50 the general formulae (IR) to (III R) and at least one of the repeating structural units represented by the general formulae 
(IVR) to (VIR), the total of the content of the repeating structural units represented by the general formulae (IR) to (IIIR) 
is in general 0 to 70 mol% in the total polymer composition, preferably 10 to 60 mof% and further preferably 20 to 50 
mol%. 

[0342] The total of the content of the repeating structural units represented by the general formulae (IVR) to (VIR) 
55 is in general 1 0 to 80 mol% in the total polymer composition, preferably 30 to 70 mol% and further preferably 35 to 65 
mol%. 

[0343] When the resin (B) of the present invention has at least one of the repeating structural units represented by 
the general formulae (IVR) to (VIR) and at least one of the repeating structural units represented by the general formulae 
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(VIIIR) to (XR), the total of the content of the repeating structural units represented by the general formulae (IVR) to 
(VIR) is in general 1 0 to 80 mol% in the total polymer composition, preferably 30 to 70 mor% and further preferably 35 
to 65 mol%. 

[0344] The total of the content of the repeating structural units represented by the general formulae (VIIIR) to (XR) 
is in general 0 to 70 mol% in the total polymer composition, preferably 1 0 to 60 mor% and further preferably 20 to 50 
mor%. 

[0345] When the resin (B) of the present invention has at least one of the repeating structural units represented by 
the general formulae (IVR) to (VIIR) and at least one of the repeating structural units represented by the general 
formulae (XVR) to (XVIIR), the total of the content of the repeating structural units represented by the general formulae 
(IVR) to (VIIR) is in general 10 to 80 mol% in the total polymer composition, preferably 30 to 70 mol% and further 
preferably 35 to 65 mol%. 

[0346] The total of the content of the repeating structu ral units represented by the general f ormu lae (XVR) to (XVI I R) 
is in general 0 to 70 mol% in the total polymer composition, preferably 1 0 to 60 mor% and further preferably 20 to 50 
mol%. 

[0347] In the fluorine group containing resin having at least one of the respective repeating structural units repre- 
sented by the general formulae (IA) and (HA), the content of iht-repeaiing struc^rak'nit represented by the general 
formula (IA) is in general 5 to 80 mol%, preferably 10 to 75 ;r.a**% *r**i further preferably 20 to 70 mol%. 
[0348] In the fluorine group containing resin having at least one of the respective repeating structural units repre- 
sented by the general formulae (IA) and (IIA), the content of the repeating structural unit represented by the general 
formula (IIA) is in general 5 to 80 mol%, preferably 1 0 to 70 mol% and further preferably 20 to 65 mol%. 
[0349] In the fluorine group containing resin having at least one of the respective repeating structural units repre- 
sented by the general formulae (IIA) and (VIA), the content of the repeating structural unit represented by the general 
formula (IIA) is in general 5 to 80 mol%, preferably 1 0 to 70 mol% and further preferably 20 to 65 mol%. 
[0350] In the fluorine group containing resin having at least one of the respective repeating structural units repre- 
sented by the general formulae (IIA) and (VIA), the content of the repeating structural unit represented by the general 
formula (VIA) is in general 5 to 80 mol%, preferably 10 to 70 mol% and further preferably 20 to 65 mol%. 
[0351] Inthesefluorinegroupcontaining resins, thecontent of the repeating structural unit represented by the genexal 
formula (HIA) is in general 1 to 40 mol%, preferably 3 to 35 mol% and further preferably 5 to 30 mol%. 
[0352] In these fluorine group containing resins, the content of the repeating structural unit represented by the general 
formula (VI I A) is in general 1 to 40 mol%, preferably 3 to 35 mol% and further preferably 5 to 30 mol%. 
[0353] In the resin (B) of the present invention, other polymerizable monomer other than the above-mentioned re- 
peating structural unit may be copolymerized for improving the properties of the positive type resist of the present 
invention. 

[0354] As the copolymerization monomer which can be used, those shown below are included. For example, they 
are a compound having one addition polymerization-base unsaturated bond selected from acrylic acid esters, acryla- 
mides, methacrylb acid esters, methacrylamides, allyl compounds, vinyl ethers, vinyl esters, crotonic acid ester and 
the like other than the above-mentioned compounds. 

[0355] The specific examples of the repeating structural units represented by the general formulae (IR) to (XR) are 
shown below, but the present invention is not limited to this. 
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[0356] Further, the specific examples of thf* repeating structural units represented by the general formulae (XIR) t 
(XIII R) are shown below, but the present invenlicrvJs no! limited to these. 
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[0357] Further, the specific examples of the repeating structural units represented by the general formulae (XVIR) 
to (XVII R) are shown below, but the present invention is not limited to these. 
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[0358] Further, the specific examples of the repeating structural unit represented by the general formula (IA) are 
25 shown below, but the present invention is not limited to these. 



30 







C3K7 




35 



(A-l) 



(A~2) 



fA-4) 



fA-5> 



40 



V X V T 



no 



45 



(A-6) 



(A-7) 



(A-8) 



(A-9) 



50 



55 



57 



EP 1 353 225 A2 





VSs, 



CA.-3' ) 



Y 



(A-3* ) 



Et 




J3 





CA-10) 



(A-ll) (A-I2) ' S 



-f-rf H-t)- 

9 9 9 




(A-14) 



(A- 15) 



(A-16) 




(A-18) 



58 



EP 1 353 225 A2 





tA-13) 




(A-20) (A-2</ ) 




— j-O-Et 



CA-24) 




4- 



(A-25) 




ftp 



(A-2S) 




4> 



(A-27) 




+ 

<A-28) 



F Br 




Br 



(A-29) 




4- 



(A-30) 



4ud 



(A-31) 



(A-32) 



a 



CH, 



3 




(A-33) 



+ 

(A-34) 



+ 



(A-35) 



9, 




CF 2 



(A-38) 




(A-38) 



[0359] The specific examples of the repeating structural unit represented by the general formula (I I A) are shown 
below, but the present invention is not limited to these. 
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[0360] As the specific examples of the repeating unit represented by the general formula (IIA), the repeating units 
(F-40) to (F-45) which were previously exemplified can be mentioned. 

[0361] The specific examples of the repeating structural unit represented by the general formula (VIA) are shown 
below, but the present invention is not limited to these. 
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[0362] Further, as the specific examples of the repeating unit represented by the general formula (VIA), the repeating 
units (F-29) to (F-38) and (F-47) to (F-54) which were previously exemplified can be mentioned. 
[0363] The specific examples of the repeating structural unit represented by the general formula (MIA) are shown 
below, but the present invention is not limited to these. 
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[0364] The specific examples of the repeating structural unit represented by the general formula (VIIA) are shown 
below, but the present invention is not limited to these. 
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[0365] The fluorine group containing resin can be synthesized by radical polymerization in like manner as the alicyclic 
hydrocarbon-base acid-decomposable resin. 

[0366] It is preferable that the component (B) has a silicon atom when the positive stimulation sensitive composition 
of the present invention is used in the upper resist of multilayered resist. 

is [0367] As the resin having a siliscn atom, and increasing the solubility in an alkali developing solution by the action 

of an acid, a resin having a silicon atom in at leas* one of a principal chain and a side chain is exemplified. Examples ^ -tr- 
ot the resin having a silicon aicm, and Increasing :iie solubility in an alkali developing solution by the action of an ^' \? 
include a resin having a siloxane structure in at least one of a principal chain and a side chain, a copolymer of an olefin 
type monomer having a silicon atom at a side chain, maleic anhydride and (meth)acylate type monomer having an 

20 acid-decomposable group at a side chain. 

[0368] The weight average molecular weight of the component (B) related to the present invention is preferably 1 ,000 
to 200,000 as a value converted to a polystyrene by the GPC method. When the weight average molecular weight is 
1,000 or more, it is preferable from the viewpoint of the heat resistance and dry etching resistance, and when it is 
200,000 or less, it is preferable from the viewpoint of the developing property and the film forming property. 

25 [0369] In the stimulation sensitive composition of the present invention, the compounding amount of the resin com- 
position of the component (B) related to the present invention is preferably 40 to 99.99 % by weight in the total solid 
content, and more preferably 50 to 99.97 % by weight. 



(3) Compound having a molecular weight of not more than 3000 which is capable of decomposing by the action of acid 
30 to increase solubility in an alkali developing solution (hereinafter, referred to as the "component C" or "dissolution- 
inhibiting compound") 

[0370] As the compound having a molecular weight of not more than 3000 which is capable of decomposing by the 
action of acid to increase solubility in an alkali developing solution, there are preferable the alicyclic or aliphatic com- 

35 pounds containing an acid-decomposable group such as a cholic acid derivative containing an acid decomposing resin 
which is described in "Proceeding of SPIE" 2724355 (1996), because it does not lower the transmission property of 
220nm or less. As the acid-decomposable group and alicyclic structure, there are mentioned those similar as those 
which were illustrated in the above-mentioned alicyclic hydrocarbon-base acid-decomposable resin. 
[0371] When the stimulation sensitive composition of the present invention is exposed by KrF eximer laser or irra- 

40 diated by electron beam, those containing a structure in which the phenolic hydroxyl group of a phenol compound was 
substituted with an acid decomposing resin are preferable. The phenol compound is preferably those containing 1 to 
9 of phenol skeletons and more preferably those containing 2 to 6. 

[0372] The molecular weight of the dissolution-inhibiting compound is 3000 or less, preferably 300 to 3000 and further 
preferably 500 to 2500. 

45 [0373] The amount of the dissolution-inhibiting compound is preferably 3 to 50% by weight based on the solid content 
of the stimulation sensitive composition and more preferably 5 to 40% by weight. 

[0374] The specific examples of the dissolution-inhibiting compound are shown below, but it is not limited to these. 



so 
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COO-t-Bu 



(4) (D) Resin which is soluble in an alkali developing solution (hereinafter, referred to as the "component D" or "alkali- 
soluble resin") 

[0375] it is preferable that the alkali dissolution speed of the alkali-soluble resin is those being 20 A/sec or more by 
being measured by 0.261 N tetrahydromethylammonium hydroxide (TMAH) (23°C). Those being 200 A/sec or more is 
preferable in particular (A is angstrom). 

[0376] As the alkali-soluble resin used for the present invention, for example, there can be mentioned a novolac 
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resin, a hydrogenated novolac resin, an acetone-pyrogaliol resin, an o-polyhydroxystyrene, a m-polyhydroxystyrene, 
a p-potyhydroxystyrene, a hydrogenated polyhydroxystyrene, a halogen or alkyl-substituted polyhydroxystyrene, a 
hydroxystyrene-N-substituted maleimide copolymer, an o/p- or m/p-hydroxystyrene copolymer, a partially O-alkylated 
product for the hydroxy group of polyhydroxystyrene (for example, an O-methylated product of 5 to 30 mol%, an 
0-(1-methoxy)ethylated product, a n 0-(1-methoxy)ethylated product, an O-2-tetrahydropyranylated product, an 
0-(tert-butoxycarbonyl)methylated product), or an O-acylated product (for example, an.O-acetylated product of 5 to 
30 mol%, an 0-(tert-butoxy) carbonylated product), a styrene-maleic anhydride copolymer, a sty rene-hydroxystyrene 
copolymer, an ct-methylstyrene-hydroxystyrene copolymer, a carboxyl group-containing methacryl-base resin and its 
derivative and a polyvinyl alcohol) derivative; but it is not limited to these. 

[0377] The preferable alkali soluble resin in particular is a novolac resin, a hydrogenated novolac resin, an o-poly- 
hydroxystyrene, a m-polyhydroxystyrene, a p-polyhydroxystyrene and a copolymer thereof, an alkyl-substituted poly- 
hydroxystyrene, a partially O-alkylated product of polyhydroxystyrene or a partially O-acylated product of polyhydrox- 
ystyrene, a styrene-hydroxystyrene copolymer and an a-methylstyrene-hydroxystyrene copolymer. 
[0378] Said novolac resin can be obtained by carrying out addition condensation with aldehydes in the presence of 
an acidic catalyst using a fixed monomer as a principal component. 

[0379] further, the weight average molecular weight of the alkali soluble resin is 2000 0/ morey preferably r 50£Gio.- 
20Q0Gc £:V J new preferably* 5000 to 100000. 

[0380] Hereat, the weight average molecular weight is defined by a value converted to a polystyrene by gel perme- 
ation chromatography. 

[0381] The alkali-soluble resin (D) in the present invention may be used in combination of 2 or more. 

[0382] The amount of the alkali soluble resin used is 40 to 97% by weight based on the solid content of the total 

composition of the stimulation sensitive composition. 

(5) (E) Crosslinking agent which is capable of crosslinking with the alkali-soluble resin by action of acid (hereinafter, 
referred to as the component (E) or "crosslinking agent") 

[0383] The crosslinking agent is used for the negative-type stimulation sensitive composition of the present invention. 
[0384] As the crosslinking agent, any one can be used so far as it is a compound crosslinking the resin soluble in 
alkali developing solution by action of an acid, but the following compounds (1) to (3) are preferable. 

(1) The hydroxymethyl compound, alkoxymethyl compound and acyloxymethyl compound of a phenol derivative. 

(2) A compound having a N-hydroxymethyl group, a N -alkoxymethyl group and a N-acyloxymethyl group. 

(3) A compound having an epoxy group. 

[0385] The alkoxymethyl group is preferably a group having 6 or less carbon atoms, and the acyloxymethyl group 
is preferably a group having 6 or less carbon atoms. 

[0386] Among these crosslinking agents, preferable agents in particular are mentioned below. 
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[0387] In the formulae, L 1 to L 8 may be the same or different, and represent a hydrogen atom, a methoxymethyl 
group, an ethoxymethyl group, or an alkyl group having 1 to 6 carbon atoms. 

[0388] The amount of the crosslinking agent is preferably 3 to 70% by weight and more preferably 5 to 50% by weight 
in the solid content of the stimulation sensitive composition. 
25 [0389] The amount of the crosslinking agent is preferably 3% by weight or more in the vierpoint of the film residual 
rate. Moreover, the amount of the crosslinking agent is preferably 70% by weight or less from the viewpoint of the 
resolution, the stability at preservation of the composition. 

<Other components used for stimulation sensitive composition of present intention > 

30 

(6) (F) Basic compound 

[0390] It is preferable that the stimulation sensitive composition of the present invention contains a basic compound 
(F) in order to reduce the change of performance due to the lapse of time from exposure to heating. 
35 [0391 ] As the preferable structure, structures indicated by the under-mentioned formulae (A) to (E) can be mentioned. 

ry25l 

40 XV 

R 250 — N — R 252 (A) 

45 

[0392] Hereat, each of R 250 , R 251 and R 252 independently represents a hydrogen atom, an alkyl group having 1 to 
20 carbon atoms, an aminoalkyl group having 1 to 20 carbon atoms, a hydroxyalkyl group having 1 to 20 carbon atoms 
or a substituted or unsubstituted aryl group, and R 250 and R 251 may be bonded to each other to form a ring, hereat. 
[0393] Further, these may contain an oxygen atom, a sulfur atom and a nitrogen atom in an alkyl chain. 

50 

— N~i=N— — (B) 
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=C-N=C— 



... (C) 
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^253 1 1 

R 253 — C — N 



C — R 



256 — (E) 



15 



~[G394] ~lr ^formulae, each of R 253 , R 254 , R 255 and R 256 independently represents cir alky? ^roup having 1 to 20 
carbon aconis. 



[0395] As the preferable compound, there can be mentioned substituted or unsubstituted guanidine, substituted or 
unsubstituted aminopyrrolidine, substituted or unsubstituted pyrazole, substituted or unsubstituted pyrazoline, substi- 
20 tuted or unsubstituted piperazine, substituted or unsubstituted aminomorpholine, substituted or unsubstituted ami- 
noalkylmorpholine, and substituted or unsubstituted piperidine. As the further preferable compound, there can be men- 
tioned a compound having an imidazole structure, a diazabicyclo structure, an onium hydroxide structure, an onium 
carboxylate structure, a trialkylamine structure, an aniline structure or a pyridine structure, an alkylamine derivative 
having a hydroxy group and/or an ether bond, an aniline derivative having a hydroxy group and/or an ether bond, and 



[0396] As the compound having an imidazole structure, imidazole, 2,4,5-triphenylimidazole, benzimidazole and the 
like are mentioned. As the compound having a diazabicyclo structure, 1 ^-diazabicyclo^^octane, 1 ,5-diazabicyclo 
[4,3,0]non-5-en, 1,8-diazabicyclo[5,4,0]undec-7-en, and the like are mentioned. As the compound having an onium 
hydroxide structure, there are mentioned triarylsulfonium hydroxide, phenancylsulfonium hydroxide, sulfonium hydrox- 

30 ide having a 2-oxoalkyl group, specifically, triphenylsulf onium hydroxide, bis(tert-butylphenyl)iodonium hydroxide, 
phenancytthiophenium hydroxide, 2-oxopropylthiophenium hydroxide, and the like. As the compound having an onium 
carboxylate structure, the anion portion of a compound having an onium hydroxide structure became a carboxylate, 
and for example, acetate, adamanthane-1 -carboxylate, perfluoroalkylcarboxylate and the like are mentioned. As the 
compound having a trialkylamine structure, tri(n-butyl) amine, tri(n-octyl)amine and the like are mentioned. As the 

35 aniline compound, 2,6-diisoprapylaniline, N,N-dimethytaniline and the like are mentioned. As the alkylamine derivative 
having a hydroxy group and/or an ether bond, there can be mentioned ethanolamine, dithanolamine, triethanolamine, 
tris(methoxyethoxyethyl)amine, and the like. As the aniline derivative having a hydroxy group and/or an ether bond, 
N,N-bis(hydroxyethyl)aniline and the like can be mentioned. 

[0397] These basic compounds are used alone, or 2 or more are used. The amount of the basic compound used is 
40 usually 0.001 to 10% by weight based on the solid content of the stimulation sensitive composition, and preferably 
0.01 to 5% by weight. 

[0398] The amount of the basic compound is preferably 0.001% by weight or more, so that the effect of adding the 
above-mentioned basic compound can be sufficiently obtained. On the other hand, it is preferably 1 0% by weight or 
less from the viewpoint of sensitivity and the developing property of non exposure portion. 



(7) (G) Surfactant containing at least one of a group consisting of a fluorine atom and a silicon atom (hereinafter, 
referral to as the component (G) or H a fluorine-base and/or silicon-base surfactant ") 

[0399] It is preferable that the stimulation sensitive composition of the present invention contains further either of, 
so or 2 or more of a fluorine-base and/or silicon-base surfactant (a fluorine-base surfactant and a silicon-base surfactant, 
a surfactant containing both of fluorine and silicon). 

[0400] Since the stimulation sensitive composition of the present invention contains the fluorine-base and/or silicon- 
base surfactant, it is possible to provide a resist pattern having good sensitivity and resolution, and the little defects of 
adherence and development at the use of exposure light source of 250nm or less, in particular 220nm or less. 
55 [0401] As the fluorine-base and/or silicon-base surfactant, for example, there can be mentioned surfactants de- 
scribed in JP-A-62-36663, J P-A-6 1-226746, JP-A- 61-226746, JP-A- 62-170950, JP-A- 63-34540, JP-A-7-2301 65, 
jp_A_ 8-62834, JP^A- 9-54432, JP^- 9-5988, JP-A-2000-277862, USP 5405720, USP 5360692, USP 5529881 , USP 
5296330, USP 5436098, USP 5576143, USP 5294511 and USP 5824451, and commercially available surfactants 



25 



the like. 



45 
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described below can be used as they are. 

[0402] As the commercially available surfactants, for example, there can be mentioned fluorine-base surfactants or 
silicon-base surfactants such as FTOP EF301 and EF303 (manufactured by Shin Akita Chemicals Co.), FLUORAD 
FC430and FC431 (manufactured by Sumitomo 3M Limited), MEGAFAC F171, F173, F176, F189and R08 (manufac- 
5 tured by Dainippon Ink and Chemicals, Incorporated), SURFLON S-382, SC101, SC102, SC103, SC104, SC105 and 
SC106 (manufactured by Asahi Glass Co., Ltd.), and TROYSOL S-366 (man yfactured by Troy Chemical Industries, 
Inc.). Further, POLYS I LQXANE POLYMER KP-341 (manufactured by Shin-Etsu Chemical Co., Ltd.) can be also used 
as the silicon-base surfactant. 

[0403] Further, as the surfactant, there can be used a surfactant using a polymer having a fluoroaliphatic group which 

10 was introduced from a fluoroaliphatic compound produced by a telomerization method (also called as a telomer method) 
or an oligomerization method (also called as an oligomer method), in addition to the known surfactants described 
above. The fluoroaliphatic compound can be synthesized by the method described in JP-A-2000-90991 . 
[0404] The polymer having a fluoroaliphatic group is preferably a copolymer of a monomer having a fluoroaliphatic 
group with a (poly(oxyalkylene))acrylate and/or a (poly(oxyalkylene))methacrylate, and it may be randomly distributed 

15 or may be obtained by block copolymerization. 

[04C)5I^^ftfier^-tfiop^(o^^iQ4ene) group, a poly(oxyethylene) group, a poly(oxyprepyferit?)-grcup3 po!y(or-;— > - 
butylene) g; c up pnrf the like art mentioned. Further, a poly(a block linking body of oxyethylene w!^ ^?»ro£y!ene) ai 
a unit having an alkylene with a different chain length in the same chain length as in the poly(a block linking body of 
oxyethylene with oxypropylene) may be used. Further, not only a copolymer of a monomer having a fluoroaliphatic 

20 group with a (poly(oxyalkylene))acrylate and/or a (poly(oxyalkylene))methacrylate, but also a copolymer having 3 kinds 
or more which was obtained by simultaneously copolymerizing a monomer having two or more different fluoroaliphatic 
groups, two or more different (poly (oxyalkylene))acrylates (or methacrylate) and the like may be used. 
[0406] For example, as the commercially available surfactants, there can be mentioned MEGAFAC F470, F473, 
F475, F476 and F472 (manufactured by Dainippon Ink and Chemicals Inc.). Further, a copolymer of an acrylate (or 

25 methacrylate) having a C 6 F 13 group with a (poly(oxyalkylene))acrylate (or methacrylate), a copolymer of an acrylate 
(or methacrylate) having a C 6 F 13 group with a (poly(oxyethylene))acrylate (or methacrylate) and a (poly(oxypropylene)) 
acrylate (or methacrylate), a copolymer of an acrylate (or methacrylate) having a C 8 F 17 group with a (poly(oxyalkylene)) 
acrylate (or methacrylate), a copolymer of an acrylate (or methacrylate) having a C8F17 group with a (poly(oxyethyl- 
ene))acrylate (or methacrylate) and a (poly(oxypropylene))acrylate (or methacrylate), and the like. 

30 [0407] The amount of the fluorine-base and/or silicon-base surfactant used is preferably 0.0001 to 2% by weight 
based on the total solid content (excluding a solvent) of the stimulation sensitive composition, and more preferably 
0.001 to 1% by weight. 

(H) Organic solvent 

35 

[0408] The stimulation sensitive composition of the present invention uses dissolving the above-mentioned compo- 
nents in a fixed organic solvent. 

[0409] As the organic solvent used, for example, there can be mentioned ethylene dichloride, cyclohexanone, cy- 
clopentanone, 2-heptanone, 7-butyrolactone, methyl ethyl ketone, ethyleneglycol monomethyl ether, ethyleneglycol 
40 monoethyl ether, 2-methoxyethyl acetate, ethyleneglycol monoethyl ether acetate, propyleneglycol monomethyl ether, 
propyleneglycol monomethyl ether acetate, toluene, ethyl acetate, methyl lactate, ethyl lactate, methyl methoxypropi- 
onate, ethyl ethoxypropionate, methyl pyruvate, ethyl pyruvate, propyl pyruvate, N,N-dimethylformamide, dimethylsul- 
f oxide, N-methylpyrrolidone, tetrahydrofuran and the like. 

[0410] In the present invention, the organic solvent maybe used alone, and may be used in mixture, but it is preferable 
45 to use a mix solvent which mixed a solvent containing a hydroxy group in the structure and a solvent not containing a 
hydroxy group.. Thus, the generation of particles at the preservation of a resist solution can be reduced. 
[0411] As the solvent containing a hydroxy group, for example, there can be mentioned ethyleneglycol, ethyleneglycol 
monomethyl ether, ethyleneglycol monoethyl ether, propyleneglycol, propyleneglycol monomethyl ether, prcpy;eneg : 
lycol monoethyl ether, ethyl lactate and the like. Among these, propyleneglycol monomethyl ether and ethyl lactate are 
so preferable in particular. 

[0412] As the solvent not containing a hydroxy group, for example, there can be mentioned propyleneglycol mono- 
methyl ether acetate, ethyl ethoxypropionate, 2-heptanone, y-butyrolactone, cyclohexanone, butyl acetate, N-methyl- 
pyrrolidone, N,N-dimethylacetamide, dimethylsulf oxide, and the like. Among these, propyleneglycol monomethyl ether 
acetate, ethyl ethoxypropionate, 2-heptanone, y-butyrolactone, cyclohexanone and butyl acetate are preferable in par- 
55 ticular. Propyleneglycol monomethyl ether acetate, ethyl ethoxypropionate and 2-heptanone are most preferable. 
[0413] The mix ratio (weight) of the solvent containing a hydroxy group in the structure to the solvent not containing 
a hydroxy group is 1/99 to 99/1, preferably 10/90 to 90/10 and further preferably 20/80 to 60/40. The mix solvent 
containing 50% by weight of the solvent not containing a hydroxy group is preferable in particular, from the viewpoint 
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of coating uniformity. 
<Other additrve> 

[0414] In the stimulation sensitive composition of the present invention, a dye, a plasticizer, a surfactant other than 
the above-mentioned component (G), a photosensitize^ and a compound for accelerating the solubility to a developing 
solution and the like can be contained, if necessary. 

[0415] The compound for accelerating the solubility to a developing solution which can be used in the present in- 
vention is a low molecular weight compound having 2 or more of phenolic OH groups or one or more of carboxylic 
groups and a molecular weight of 1 000 or less. When it has carboxylic groups, an aiicyclic compound or an aliphatic 
compound is preferable. 

[0416] The preferable addition amount of these solubility accelerating compounds is 2 to 50% by weight based on 
the resin (B) or the resin (D) and preferably 5 to 30% by weight. When the addition amount is 50% by weight or less, 
it is preferable because developing residue and deformation of the pattern at development are restrained. 
[041 7] The phenol compounds having a molecular weight of 1 000 or less can be easily synthesized by those skilled 
in the art, referring methods described inrforactfiiplev^P , USP 4916210, EP 219294 and 

the like. 

[0418] As the specific examples of the aiicyclic compound or aliphatic compound containing carboxylic groups, there 
are mentioned carboxylic derivatives having a steroid structure such as cholic acid, deoxycholic acid and lithocholic 
acid; an adamantane carboxylic acid derivative, adamantane dicarboxylic acid, cyclohexane carboxylic acid and the 
like, but they are not limited to these. 

[041 9] In the present invention, other surfactants other than the fluorine-base and/or silicon-base surfactant can be 
also added. Specifically, there can be mentioned nonion-base surfactants such as polyoxyethylene alkyl ethers, poly- 
oxyethylene alkylallyl ethers, polyoxyethylene- polyoxyproylene block copolymers, sorbitan aliphatic esters, and poly- 
oxyethylene sorbitan aliphatic esters. 

[0420] These surfactants may be added alone and a combination of several surfactants can be used. 
<Use method> 

so [0421] The stimulation sensitive composition of the present invention is used by dissolving the above-mentioned 
components in the fore-mentioned preferable mix solvent and then coating it on a fixed support. 
[0422] For example, the stimulation sensitive composition is coated on a substrate (for example, silicon/silicon dioxide 
coating) used for production of a precise integrated circuit device by appropriate methods such as a spinner and a 
coater. 

35 [0423] After coating, stimulation from the external is imparted through a fixed mask, and baking is carried out to be 
developed. Thus, a good pattern can be obtained. As the stimulation from the external, there can be mentioned as 
actinic rays such as infrared rays, visible light, ultraviolet rays, far ultraviolet rays, X-rays and electron beam, heat, and 
ultra sonic. Far ultraviolet rays having a wave length of preferably 250nm or less and more preferably 220nm or less 
is preferable, and specifically, actinic rays such as KrF eximer laser (248nm), ArF eximer laser (193nm), F 2 eximer 

40 laser (157nm), X-rays and electron beam; and ArF eximer laser (1 93nm) and F 2 eximer laser (1 57nm) are most pref- 
erable. 

[0424] The developing solution is used as follow at the developing step. As the developing solution of the resist 
composition, there can be used aqueous alkali solutions such as inorganic alkalis such as sodium hydroxide, potassium 
hydroxide, sodium carbonate, sodium silicate, sodium metasilicate and aqueous ammonia; primary amines such as 
45 ethylamine and propylamine; secondary amines such as diethylamine and di-n-butylamine; tertiary mines such as 
triethylamine and methyldiethylamine; alcohol amines such as dimethyiethanolamine and triethanolamine; quaternary 
ammonium salts such as tetramethylammonium hydroxide and.tetraethylammonium hydroxide; cyclic amines such as 
pyrrole and piperidine. 

[0425] Further, appropriate amounts of alcohols and a surfactant can be added in the above-mentioned alkali de- 
50 veloping solution to be used. 

[0426] The alkali concentration of the alkali developing solution is usually 0.1 to 20% by weight, preferably 0.2 to 
1 5% by weight and further 0.5 to 1 0% by weight. 

[0427] The pH of the alkali developing solution is usually 10.0 to 1 5.0, preferably 1 0.5 to 14.5 and further preferably 
11.0 to 14.0. 

55 

EXAMPLES 

[0428] The present invention is further specifically illustrated below according to Examples, but the content of the 
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present invention is not limited thereto. 

<Synthesis of acid generating agent> 

5 Synthesis Example 1 : Synthesis of compound (1-1 ) 

[0429] 10 g of isobutylophenone and 9.2 g of triethylamine were added to 10 ml of acetonitrile, and further 8.54 g of 
chlorotrimethylsilane was added. A solution in which 12.7 g of sodium iodide was dissolved in 100 ml of acetonitrile 
was added dropwise to the mix solution. After reaction at 60°C for 6 hours, the reaction solution was poured on ice. 
10 This was extracted twice with hexane, and the organic phase was rinsed with water, dried and condensed to obtain a 
crude product. This was purified by distillation under reduced pressure (1 to 2 mmHg, 71 °C) to obtain trimethylsilylenol 
ether of isobutylophenone. 

[0430] 5 g of trimethylsilylenol ether of isobutylophenone and 2.4 g of tetramethylenesulfoxide were dissolved in 50 
ml of chloroform, and this was cooled to -30°C. To the mix solution, 4.8 g of trifluoroacetic anhydride was added over 
*5 30 min. The mixture was left alone to room temperature, and reacted for 4 hours as it is. A solution in which 7.7 g of 
-< r - "pate&s\3ir. nonafkiossbutane sulfonate was added in acetonitrile/water was addeuno^+Rj w reaction -Edition and the 
mixture v/as stint, j for 30 minutes. To the solution, 1 00 ml of chloroform was adaiec^J^tfdcd, and utf mixture was 
rinsed with water, dried and condensed to obtain an oily crude product. This was rinsed with diisopropyl ether to pre- 
cipitate a powder. This was filtered and dried to obtain 4.8 g of the compound (1-1) . 
20 300MHz 1 H-NMR (CDCI3) 

5 2.1 (c, 6H), 5 2.2 to 2.5 (m, 4H), 8 2.6 (m, 1 H), 5 3.5 to 3.8 (m, 4H), 8 7.55 (t, 2H), 5 7.7 (t, 1 H), 5 7.9 (d, 2H) 

Synthesis Example 2: Synthesis of compound (I-39) 

25 [0431] 27 g of aluminum chloride and 100 ml of toluene were mixed and 25 g of t-butylacetyl chloride was added 
dropwise to this under ice cooling. After reaction at room temperature for 2 hours, the reaction solution was poured on 
ice. This was extracted with hexane, and the organic phase was rinsed with water and an aqueous sodium bicarbonate 
solution, dried and condensed. The crude product was purified by distillation under reduced pressure (95-96° C/ 2 
mmHg) to obtain 32 g of 4-t-butylacetyltoluene. 20 g of 4-t-butylacetyltoluene, 19 g of sodium iodide and 13 g of 

30 triethylamine were mixed with 1 00 ml of acetonitrile, and 13.7 g of chlorotrimethylsilane was gradually added thereto. 
The mixture was reacted at 60°C for 5 hours, and left alone to be cooled. The reaction solution was poured on ice, this 
was extracted with diisopropyl ether, and the organic phase was rinsed with an aqueous sodium bicarbonate solution, 
dried and condensed. This was purified by distillation under reduced pressure (95-98°C/ 2 mmHg) to obtain 32 g of 
silylenol ether of 4-t-butylacetyltoluene. Under nitrogen flow, 23.9 g of silyienol ether and 14.8 g of dibutylsu If oxide 

35 were dissolved in 1 00 ml of chloroform. The solution was cooled to -30°C or less, and to the solution, 1 9.1 g of trifluor- 
oacetic anhydride was added over 30 min. After reaction at room temperature for one hour, a solution in which 30.8 g 
of potassium nonafluorobutane sulfonate was dissolved in acetonitrile/water was added to the reaction solution. This 
was extracted with chloroform, the organic phase was rinsed with distilled water until aqueous phase is neutral. The 
organic phase was condensed, and the crude product obtained was rinsed with hexane and then with water to precip- 

40 itate a powder This was further rinsed with hexane and water by slurry rinsing to obtain 21 g of the compound (I-39). 
300MHZ1H-NMR (CDCI3) 

5 0.9 (m, 6H), 8 1 .2(s,9H), 8 1 .4 to 1 .6 (m, 4H), 8 1 .6 to 1 .8 (m; 4H), 8 2.4 (s, 3H), 8 3.2 to 3.4 (2, 4H), 8 3.6 to 3.7 (m, 
2H), 8 6.05 (2, 1 H), 8 7.4 (d, 2H), 8 8.2 (d, 2H) 

45 Synthesis Example 3: Synthesis of compound (I-42) 

[0432] 31 .3 g of aluminum chloride and 200 ml of carbon tetrachloride were mixed and 25 g of isobutylyl chloride 
+ was addod dropyyise to this under ice cooling. After stirring for 30 minutes, 31 .1 g of phenylcyclchexane was added 
dropwise thereto. After reaction at room temperature for 2 hours, the reaction solution was poured in ice. This was 

so extracted with chloroform, and the organic phase was rinsed with water and an aqueous sodium bicarbonate, dried 
and condensed. The crude product was purified by distillation under reduced pressure (1 43-1 48°C / 2 mmHg) to obtain 
48 g of 4-cyclohexylisobutylphenone. 20 g of 4-cyclohexylisobutylphenone, 15.6 g of sodium iodide and 10.5 g of 
triethylamine were mixed with 200 ml of acetonitrile, and 11 .3 g of chlorotrimethylsilane was gradually added thereto. 
The mixture was reacted at 60°Cfor 5 hours, and left alone to be cooled. The reaction solution was poured on ice, this 

55 was extracted with diisopropyl ether, and the organic phase was rinsed with an aqueous sodium bicarbonate solution, 
dried and condensed. This was purified by distillation under reduced pressure (141-144°C /2 mmHg) to obtain 19.6 
g of silylenol ether of 4-cyclohexylisobutylphenone. Under nitrogen flow, 19.6 g of silylenol ether and 6.8 g of tetram- 
ethylene sulfoxide were dissolved in 1 50 ml of chloroform. The solution was cooled to -30°C or less, and to the solution, 
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13.6 g of trifluoroacetic anhydride was added over 30 min. After reaction at room temperature for one hour, a solution 
in which 21 .9 g of potassium nonafluorobutane sulfonate was dissolved in acetonitrile/water was added to the reaction 
solution. This was extracted with chloroform, the organic phase was rinsed with a 5% tetramethylammonium hydroxide 
aqueous solution in alkali, and then rinsed with distilled water until aqueous phase is neutral. The organic phase was 
condensed, and diisopropyl ether was added to the crude product obtained to precipitate a powder. This was recrys- 
tallized from ethyl acetate / diisopropyl ether (1 00 / 1 50), and filtered to obtajn 1 4 g of the compound (I-42); 
300MHz 1 H-NMR (CDCI 3 ) 
51.4(m,6H),51.8(m,4^ 

<Synthesis of resin (B)> 

Synthesis Example 1 :Synthesis of resin (I) (side chain type) 

[0433] 2-Ethyl-2-adamantyl methacrylate and butyrolactone methacrylate were charged at a proportion of 55 / 45 
and dissolved in methyl ethyl ketone / tetrahydrof uran = 5/5, and 1 00 ml of a solution having a solid concentration of 
20% was preparsu:-Tolhe^soitiSsnf^i ■ky-rnol of V-65 manufactured by Wako Pure Chemicals Corwas auitedpancf- 
this was added dro^ r-~? y/& 4 hours if, 10 ml of methyl ethyl ketone which was heated at 60°C to bo :*!=rfjH ?t?t 4 
hours. After termination of the dropwise addition, the reaction solution was heated for 4 hours, V-65 was added again 
by 1 % by mol, and the solution was stirred for4 hours. After termination of the reaction, the reaction solution was cooled 
to room temperature and crystallized in 3L of a mix solvent of distilled water / isopropyl alcohol = 1 / 1 , and the resin 
(1) being a white powder which was precipitated was recovered. 

[0434] The polymer composition ratio which was determined from C 13 NMR was 46 / 54. Further, the weight average 
molecular weight converted to a standard polystyrene which was determined by GPC measurement was 10700. 
[0435] The resins (2) to (1 2), (26) to (31 ) were synthesized in like manner as the above-mentioned Synthesis Example 
1. 

[0436] The structures and molecular weights cf the resins (1) to (12), (26) to (31) are shown below. 
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9300 
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Synthesis Example 2: Synthesis of resin (13) (main chain type) 

[0437] Tert-butyl norbornenecarboxylate, butyrolactone norbornenecarboxylate and maleic anhydride (molar ratio = 
40/10/50) and THF (reaction concentration = 60% by weight) were charged in a separable flask, and the mixture 

5 was heated at 60°C under nitrogen flow. When the reaction temperature came to be stable, a radical initiator V-601 
which was manufactured by Wako Pure Chemicals Go. was-added by 2% by mol to initiate the reaction. After the 
resultant reaction mixture was diluted to 2-fold by tetrahydrofuran, it was charged in a mix solvent of hexane / isopropyl 
alcohol = 1 / 1 to precipitate a white powder. The precipitated powder was filtered to be taken out and dried, and the 
resin (13) being an objective product was recovered. 

w [0438] When the molecular weight analysis of the resultant resin (13) was tried, the molecular weight converted to 
a polystyrene was 8300 (weight average). Further, it was confirmed that the molar ratio of the repeating unit of tert- 
butyl norbomene carboxylate / butyrolactone norbomene carboxylate / maleic anhydride of the resin (1) was 42 / 8 / 
50 by NMR spectrum. 

[0439] The resins (14) to (1 9) were synthesized in like manner as Synthesis Example 2. 
15 [0440] The structures and molecular weights of the resins (13) to (19) are shown below. 
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Molecular Weight 




8300 



8200 



9600 



5800 



4700 



8500 



8900 



Synthesis-Example 3: Synthesis of resin (20) (hybrid type) 

[0441] Norbornene, maleic anhydride, tert-butyl acrylate and 2-methylcyclohexyl-2-propylacrylate were charged in 
a reaction vessel at a molar ratio of 35 / 35 / 20 / 10, and dissolved in tetrahydrofuran to prepare a solution having a 
solid content of 60%. This was heated at 65°C under nitrogen flow. When the reaction temperature came to be stable, 
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a radical initiator V-601 which was manufactured by Wako Pure Chemical Industries, Ltd. was added by 1 % by mol to 
initiate the reaction. After being heated for 8 hours, the reaction mixture was diluted to 2-fold by tetrahydrofuran, and 
then it was charged in 5-fold volume of hexane to precipitate a white powder. The precipitated powder was filtered to 
be taken out, and precipitated again in 5-fold volume of a mix solvent of hexane / tert-butyl methyl ether = t / 1 . The 
5 precipitated powder was filtered and dried to obtain the resin (20) being an objective product. 

[0442] When the molecular weight analysis by GPC of the resurtant.resin (20) was tried; the molecular weight con- 
verted to a polystyrene was 12100 (weight average). Further, the composition of the resin (1) was the molar ratio of 
norbornene / maleic anhydride / tert-butyl acrylate / 2-methylcyclohexyl-2-propylacrylate 32 / 39 / 19 / >10 by NMR 
spectrum. 

io [0443] The resins (21 ) to (25) were synthesized in like manner as Synthesis Example 3. 
[0444] The structures and molecular weights of the resins (20) to (25) are shown below. 



15 



25 



30 



35 



Molecular Weight 



(20) ^1^32 P^t Q 39 ^^19 "^^lo 12100 

o-l— 




(2D -^r« -£r£r 21 ^-Th® -^^rrh* 





13900 



(22) 



Synthesis Example 4: Synthesis of resin (FII-1) 

40 [0445] 20 g of tert-butyl a-trifluoromethylacrylate and 20 g of 3-(2-hydroxymethyl-2,2-bistrifluoromethylethyl)nort>o 
mene were dissolved in 40 g of tetrahydrofuran and the mixture was heated at 70°C under nitrogen flow. Thereto, 2.0 
g of a polymerization initiator V-65 which was manufactured by Wako Pure Chemical Industries, Ltd. was added thereto, 
and the mixture was stirred for 6 hours as it is. After being left alone to room temperature, 300 ml of hexane was added 
to the reaction solution, and the precipitated resin was recovered. After the resultant resin was dissolved in acetone, 

45 hexane was added again to remove an unreacted monomer and an oligomer component, and the resin (FII-1) used 
for the present invention was obtained. 

[0446] The resins (FII-2) to (FII-24) were synthesized in like manner as Synthesis Example 4. 
[0447] The structures of the resins (FII-1 ) to (Fl I-24) are shown below. 

[0448] Further, the weight average molecular weights and the like of the resins (FII-1) to (FII-24) are shown the 
so under-mentioned Table 1 . 
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Table 1 



Resin 


Weight average molecular weight Mw 


Degree of distribution 


Content rate of oligomer having 
molecular weight of 1000 or less 


(FII-1) 


15200 


1.45 


5 


(FII-2) 


24000 


1.75 


8 


(FII-3) 


18200 


1.85 


7 


(FII-4) 


16500 


1.46 


6 


(Fli-5) 


9500 


1.58 


8 


(FII-6) 


19500 


2.02 


8 


(FII-7) 


6500 


1.85 


7 


(FII-8) 


28400 


1.68 


9 


(FII-9) 


28600 


1.44 


5 


(FII-1 0) 


12800 


1.65 


8 


(FII-11) 


16800 


1.68 


9 


(FII-1 2) 


28400 


1.58 


6 


(FII-13) 


19800 


1.69 


8 


(FII-1 4) 


8700 


1.95 


8 


(FII-15) 


15200 


1.46 


7 


(FIM6) 


19500 


1.65 


4 


(FII-1 7) 


16900 


1.42 


B 
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Table 1 (continued) 



Resin 


Weight average molecular weight Mw 


Degree ot aistnoution 


LrOnieni rate ot oligomer naving 
molecular weight of 1 000 or less 


(FII-18) 


15900 


1.85 


9 


(FII-19) 


15000 


1.55 


4 


(FII-20) 


12500 


1.88 


8 


(FII-21) 


25000 


1.68 


9 


(FII-22) 


16000 


1.54 


7 


(FII-23) 


14600 


1.95 


5 


(FII-24) 


17500 


1.48 


5 



0 

< Resin (D)> 



[0449] The structures, molecular weights and molecular weight distributions of the resins (D) used in Examples are 
shown below. 
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Mw 




OH 

VP-5000 manufactured by Nippon Soda Co., Ltd. 

<Crosslinking agent (E)> 

[0450] The structures of the crosslinking agents used in Examples are shown below. 



80 



EP 1 353 225 A2 





CL-1 



CL-2 



OH OH OH 





CL-4 



CH 2 OMe CH 2 OMe 
MeOH 2 C^ N Y N Y" N XH 2 OMe 

MeOH 2 C^ N ^CH 2 OMe 
CL-5 



CHsOMe 



M 



CH2OM8 



CL-6 



MeOH 2 C 



H 2 OMe 




CL-7 



MeOH 2 C 



H H 



^-CH^OMe 



CL-8 



Examples 1 to 36 and Comparative Example 1 



<P reparation of resist> 

[0451] The components shown in the under-mentioned Tables 2 and 3 were dissolved in solvents to prepare solutions 
having a solid concentration of 1 2% by weight, and this was filtered by a polytetrafluoroethylene filter or a polyethylene 
filter of 0.1 [im to prepare positive type resist solutions. The prepared positive type resist solutions were evaluated by 
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the under-mentioned method, and results were shown in Tables 4 and 5. 



Table 2 



5 




Resin (B)(10 
9) 


Acid 
generating 
agent (g) 


Basic 
compound 

(g) 


Surfactant 
(0.03 g) 


Solvent 
(weight ratio) 


Component 

(C) (g) 




Example 1 


(1) 


1-1 (0.4) 


DBN (0.02) 


W-1 


A1 =100 




10 


Example 2 


(2) 


I-3 (0.3) 


TMEA (0.02) 


W-1 


A1 =100 




Example 3 


(3) 


I-5 (0.3) 


TPSA (0.02) 


W-2 


A1 =100 


- 




Example 4 


(4) 


1-11 (0.3) 


HEP (0.01) 


W-2 


A3/B1 =80/20 


- 






\P) 




TOA (0 


W-3 


A2/B1 -90/10 




15 


Example 6 


(6) 


1-1 (0.3) 


TBAH (0.01) 


W-3 


A4/B1 =90/10 


LCB (1) 




Example 7 


(7) 


I-38 (0.3) 
Z31 (0.1) 


TPA (0.007) 


W-4 


A1/B1 =i>0/50 


- 


20 


Example 8 


(8) 


1-14(0.5) 


DBN (0.02) 


W-4 


A1/B1 =90/10 






Example 9 


(9) 


I-30 (0.3) 
Z3 (0.075) 


TPI (0.03) 


W-1 


A5/B2 =90/10 


_ 


25 


Example 10 


(10) 


I-33 (0.4) 
Z34 (0.2) 


TPI (0.02) 


W-1 


A1/B1 =95/5 


_ 




Example 11 


(11) 


1-17(0.4) 
Z1 (0.05) 
Z26 (0.1) 


DIA (0.02) 


W-2 


A1/B1 =90/10 


- 


30 


Example 12 


(12) 


I-39 (0.4) 


DIA(0.01) 
HAP(0.01) 


W-2 


A1/B1 =95/5 


- 




Example 13 


(13) 


1-16 (0.3) 
Z14(0.1) 


TPI (0.03) 


W-3 


A1/B1 =95/5 


- 


35 


Example 1 4 


(14) 


1-15 (0.3) 
Z21 (0.3) 
Z33 (0.075) 


DBN (0.02) 


W-3 


A1/B1 =95/5 


- 


40 


Example 15 


(15) 


1-18(0.2) 
Z7 (0.05) 
Z2(0.1) 


DIA (0.02) 


W-4 


A1/B1 =80/20 


_ 




Example 1 6 


(16) 


I-25 (0.1) 
Z33 (0.2) 


TPA (0.01) 


W-4 


A1 =100 




45 


Example 1 7 


(17) 


I-35 (0.3) 
Z33(0.1) 


TPI (0.03) 


W-4 


A1 =100 






Example 1 8 


(18) 


I-39 (0.2) 
Z22 (0.2) 


DCMA (0.01) 


W-4 


A t =100 




50 


Example 1 9 


(19) 


1-1 (0.7) 
Z12(0.1) 


TPI (0.02) 


W-4 


A1/B1 =95/5 






Example 20 


(20) 


I-40 (0.2) 
Z17(0.2) 


TPI (0.03) 


W-4 


A1/B1 =95/5 





55 
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Table 3 



■ 




Resin (10 g) 


Acid 
generating 
agent (g) 


Basic 
compound (g) 


Surfactant 
(0.03 g) 


Solvent 
(weight ratio) 


Component 
(C) (g) 




Example 21 


(21) 


1-1 (0.2) 
Z32 (0.2) 


DBN (0:02) 


W-1 


A1/B1 =95/5 


- 


10 


Example 22 


(22) 


1-41 (0.5) 
Z8(0.1) 


DIA(001) 
HAP(0.01) 


W-1 


A1/B1 =80/20 


- 




Example 23 


(23) 


I-35 (0.4) 
Z33 (0.15) 


TPSA (0.02) 


W-2 


A1/B1 =90/10 


— 


15 


Example 24 


(24) 


I-38 (0.3) 
Z5 (0.05) 


HEP (0.01) 


W-2 


A3/B2 =80/20 


- 




Example 25 .. 


(25) 


. !-26 (0.3) 
Z29(0.1) 
Z35 (0.2) 


DIA (0.02) 


W-3 


A2/B1 =90/1 0 . 


j , - 


20 


Example 26 


(26) 


I-37 (0.15) 
Z13(0.15) 


DIA (0.03) 


W-3 


A4/B1 =90/1 0 


- 




Example 27 


(27) 


I-35 (0.4) 
Z33 (0.1) 


TPA (0.007) 


W-4 


A1/B1 =50/50 


LCB(1) 


25 


Example 28 


(2) (5 g) 
(7) (5 g) 


I-42 (0.7) 


DIA (0.02) 
PEA (0.02) 


W-4 


A1/B1 =60/40 


- 




Example 29 


(1)(3g) 
(7) (7 9) 


I-57 (0.3) 
Z35 (0.6) 


DIA (0.01) 
PEA (0.02) 


W-4 


A1/B1 =60/40 


- 


30 


Example 30 


(6) (5 g) 

(7) (5 g) 


I-42 (0.3) 
Z30 (0.3) 


DIA (0.02) 
PEA (0.01) 


W-4 


A1/B1 =60/40 


- 




Example 31 


(7) (5 g) 
(23) (5 g) 


1-51 (0.3) 
Z40 (0.2) 


DIA (0.03) 
PEA (0.02) 


W-4 


A1/B1 =60/40 


- 


35 


Example 32 


(6)(7g) 
(25) (3 g) 


I-53 (0.4) 
Z33 (0.2) 


DIA (0.01) 
TMEA(0.01) 


W-4 


A1/B1 =60/40 


- 




Example 33 


(7) (5 g) 
(15) (5 g) 


I-57 (0.3) 
Z32 (0.3) 


DIA (0.01) 
DCMA(0.005) 


W^ 


A1/B1 =60/40 




0 

40 


Example 34 


(6) (7 g) 
(21) (3 g) 


I-54 (0.3) 
Z33 (0.075) 


PEA (0.02) 


W-4 


A1/B1 =60/40 


— 




Example 35 


(7) (6g) 
(16) (4 g) 


I-39 (0.5) 
Z5(0.1) 


PEA (0.01) 
DCMA 
(0.005) 


W-4 


A1/B1 =60/40 




45 


Example 36 


(2)(3g) 
(13) (7 g) 


1-61 (0.5) 
Z33 (0.075) 


DIA(0.01) 
PEA (0.01) 


W-4 


A1/B1 =60/40 


- 




Example 37 


(28) 


... 1-42(0.7) 


DIA (0.02) 

OCA it\ ftO\ 

rbA 


W-4 


A1/B1 =60/40 




50 


Example 38 


(29) 


1-57 (0.3) 
Z35 (0.6) 


DIA (0.01) 
PEA (0.02) 


W-4 


A1/B1 =60/40 






Example 39 


(30) 


1-42 (0.3) 
Z30 (0.3) 


DIA (0.02) 
PEA (0.01) 


W-4 


A1/B1 =60/40 




55 


Example 40 


(31) 


1-51 (0.3) 
Z40 (0.2) 


DIA (0.03) 
PEA (0.02) 


W-4 


A1/B1 =60/40 
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Table 3 (continued) 



5 




Resin (10 g) 


Acid 
generating 
agent (g) 


Basic 
compound (g) 


Surfactant 
(0.03 g) 


Solvent 
(weight ratio) 


Component 
(C) (g) 




Comparative 
Example 1 


(1) 


Z31 (0.4) 


DBN (0.02) 


W-1 


A1 =100 





10 



15 



20 



25 



30 



35 



[0452] Codes as for acid generating agent in the respective Tables correspond to the compounds exemplified as a 
compound represented by the general formula (I), and the compounds exemplified as an acid generating agent which 
may be used in combination. 

[0453] Abbreviation codes in the respective Tables are as follow. 

DBN; 1 ,5-diazabicyclo[4,3,0]nona-5-en 

TPI; 2,4,5-triphenylimidazole 

TPSA; triphenylsulfonium acetate 

HEP; N-hydroxyethylpiperidine 

DIA; 2,6-diisopropylaniline 

DCMA; dicyclohexylmethylamine 

TPA; tripentylamine 

TOA; tri-n-otylamine 

HAP; hydroxyantipirine 

TBAH; tetrabutylammonium hydroxide 

TMEA; tris(methoxyethoxyethyl)amine 

PEA; N-phenyldiethanolamine 

W-1; MEGAFAC F176 (manufactured by Dainippon Ink and Chemicals, Incorporated) (fluorine-base) 

W-2; MEGAFAC R08 (manufactured by Dainippon Ink and Chemicals, Incorporated) (fluorine-base and silicon-base) 

W-3; POLYSILOXANE POLYMER KP-341 (manufactured by Shin-Etsu 'Chemical Co., Ltd.) (silicon-base) 

W-4; TOROYSOL S-366 (manufactured by Troy Chemical Industries, Inc.) 

A1 ; propyleneglycolmethyl ether acetate 

A2; 2-heptanone 

A3; ethyl ethoxypropionate 

A4; y-butyrolactone 

A5; cyclohexanone 

B1 ; propyleneglycol methyl ether 

B2; ethyl lactate 

LCB; tert-butyl lithpcholate 

[0454] Further, the ratios when a plural number of resins or solvents were used in the respective Tables are weight 
ratio. 



40 



<Evaluation of resist> 



45 



50 



[0455] A reflection protective film DUV-42 manufactured by Brewer Science, Inc. was uniformly coated at a thickness 
of 600 angstrom by a spin coater on a silicon substrate on which hexamethylsilazane treatment was carried out and 
dried at 100°C for 90 seconds on a hot plate, and drying by heating was carried out at 190°C for 240 seconds. Then, 
the respective positive type resist solutions were coated by a spin coater, drying was carried out at 120°C for 90 
seconds, and resist films of 0.30 \xm were formed. 

[0456] The resist films were exposed by an ArF eximer laser stepper (manufactured by Integrated Solutions Inc., 
NA = 0.6) through a mask, and they were heated at 120°C for 90 seconds on a hot plate immediately after exposure. 
Further, they were developed at 23°C for 60 seconds by a 2.38% tetramethylammonium hydroxide aqueous solution, 
rinsed with pure water for 30 seconds and dried to obtain line patterns. 



55 



(1) Sensitivity 

[0457] It represents exposure amount which reproduces a mask pattern of 1/1 line and space of 0.15 u.m. 
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(2) Profile 

[0458] The profile of 1/1 line and space of 0.15 urn was observed by a scanning microscope, and it was evaluated 
that a rectangular profile is O, a profile having a slightly taper form or a slightly trailing form is A, and a profile having 
5 a perfectly taper form or a perfectly trailing form is x . 

(3) Particle 

[0459] After the positive type resist prepared was left alone at 4°C for one week, the particle numbers having a 
10 particle diameter of 0.2 u,m which exist in the solution were counted by a particle counter manufactured by Rion Co., Ltd., 

(4) Pitch dependency 

[0460] The range of duplicating the respective focus depths permitting 0.1 8 ujti ±1 0% was determined in a pattern 
is of line and space having a line width of 0.18 ujti (a dense pattern: line and space -1/1) and an isolated pattern (a 
sparseness pattern: line and space = 1 /5). * - - 



Table 4 







Sensitivity (mJ/cm 2 ) 


Profile 


Particle 


Pitch dependency (nm) 


Example 1 


12 


O 


4 


6.7 




Example 2 


14 


O 


7 


9.5 




Example 3 


11 


O 


9 


5.8 


25 


Example 4 


13 


O 


5 


6.5 




Example 5 


13 


O 


6 


7.5 




Example 6 


10 


O 


3 


5.3 


30 


Example 7 


14 


O 


8 


8.3 


Example 8 


13 


O 


4 


9.5 




Example 9 


15 


O 


2 


8.4 




Example 10 


13 


O 


8 


6.8 


35 


Example 11 


11 


O 


7 


9.2 




Example 12 


14 


O 


10 


6.9 




Example 13 


13 


O 


3 


5.7 


40 


Example 14 


12 


O 


2 


9.2 


Example 15 


10 


O 


6 


8.3 




Example 16 


14 


0 


8 


9.8 




Example 17 


12 


o 


5 


8.7 


45 


Example 18 


11 


0 


3 


6.8 




Example 1 9 


14 


0 


7 


6.5 




Example 20 


13 


0 


4 


5.8 


50 


Example 21 


15 


0 


7 


7.8 




Example 22 


14 


0 


9 


5.3 




Example 23 


13 


0 


8 


7.6 




Example 24 


14 


0 


6 


5.3 


55 


Example 25 


11 


0 


10 


7.5 




Example 26 


15 


o 


7 


6.5 



85 
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Table 4 (continued) 





Sensitivity (mJ/cm 2 ) 


Profile 


Particle 


Pitch dependency (nm) 


Example 27 


13 


0 


6 


8.3 



Table 5 



10 



15 



20 



25 



30 



35 



40 



45 





oensiuvuy \n\jfcnr~) 


Prnfilo 

rlUlllc 




Pitoh HonpnriAnrv fnrr^ 


txampie do 


ii 


n 


c 


fi 7 


txampie da 




Ci 


o 
«3 




bxampie ou 


Id 




7 


/ .0 


bxampie o i 


11 




d 


R 7 




. ■ • • . 


n 


«j 




Example 33 




0 


4 


8.4 


Example 34 


14 


o 


8 


6.3 


Example 35 


12 


o 


3 


7.5 


Example 36 


11 


o 


7 


8.7 


Example 37 


10 


o 


2 


6.3 


Example 38 


13 


o 


6 


8.2 


Example 39 


11 


o 


3 


7.6 


Example 40 


12 


o 


8 


8.0 


Comparative Example 1 


27 


A 


68 


17.2 



[0461] It is clear from Tables 4 and 5 that the positive type resist compositions of Examples 1 to 40 are excellent in 
the sensitivity, pattern profile, and the pitch dependency, and particles are hardly generated at preservation at the lapse 
of time. 

Examples 41 to 52 and Comparative Example 2 
< Preparation of resist> 

[0462] The components shown in the under-mentioned Table 6 were dissolved in solvents, and the solutions were 
filtered by a 0.1 uiri poly(tetrafluoroethylene) filter to prepare the positive type resist solutions having a solid concen- 
tration of 14% by weight. 

[0463] The positive type resist solutions which were prepared were evaluated by the under-mentioned method, and 
results were shown in Table 8. 

Table 6 





Acid 
generating 
agent (g) 


Resin (10 g) 
(weight ratio) 


Basic 
compound (g) 


Surfactant 
(0.03 g) 


Solvent 
(weight ratio) 


Dissolution 
inhibiting 
compound 

(9) 


Example 41 
(65) 


1-1 (0.4) 


R-2 


DBN (0.02) 


W-1 


A1 =100 




Example 42 
(66) 


I-3 (0.3) 


R-7 


TPI (0.03) 


W-1 


A1 =100 




Example 43 
(67) 


I-5 (0.3) 
Z4(0.1) 


R-8 


TPSA (0.01) 


W-2 


A1 =100 





50 



55 



86 
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Table 6 (continued) 





Acid 

nono rot i n o 

yci itji din iy 

agent (g) 


Resin (10 g) 

^WfcJiyill \av\\Jf 


Basic 

rnmnniinri (n\ 


Surfactant 

f n 03 a) 


Solvent 

(weiaht ratio) 


Dissolution 
inhibiting 

II II i iky mi iu 

compound 
(9) 


Example 44 
(68) 


1-11 (0.4) 
Z1 (0.05) 


R-9 


HEP (0.02) 


W-2 


A3/B1 =80/20 


- 


Example 45 
(69) 


1-13 (0.6) 
Z15 (0.2) 


R-17 


DIA (0.05) 


W-3 


A2/B1 =90/10 


- 


Example 46 
(70) 


1-12 (0.4) 
Z12 (0.3) 


R-23 


DCMA (0.03) 


W-4 


A4/B1 =90/10 


- 


Example 47 
(71) 


I-8 (0.3) 
Z33 (0.1) 


R-24 


TPA(0.01) 


W-4 


A1/B1 =50/50 


- 


i bxample 48 
(72) 


1-21 (0.3) 
Z22 (0.1) 


R-2/R-23 
=50/50 


TOA (0.005) 


W-4 


A1/B1 =90/10 


- 


Example 49 ! 
(73) 


I-35 (0.3) 
Z29 (0.2) 


R-17/R-2 
=30/70 


TBAH 
(0.0015) 


W-4 


A5/B2 =90/10 


- 


Example 50 
(74) 


i-39 (0.2) 
Z26 (0.5) 


R-2/R-22 
=50/50 


TMEA (0.02) 


W-4 


A1/B1 =95/5 


- 


Example 51 
(75) 


I-25 (0.39) 


PHS* 


HAP (0.01) 


W-1 


A1/B1 =90/10 


C-1 (2) 


Example 42 
(76) 


I-22 (0.2) 


R-2 


DBN (0.002) 


W-2 


A1/B1 =95/5 


C-2(1) 


Comparative 
Example 2 (4) 


Z31 (0.4) 


R-2 


DBN (0.02) 


W-1 


A1 =100 




PHS: polyhydroxystyrene (manufactured by Nippon Soda Co., Ltd.) 



[0464] The molar ratios and weight average molecular weights of the resins (R-2) to (R-24) in Table 6 are shown in 
the under-mentioned Table 7. 



Table 7 



Resin 


Repeating unit molar ratio (corresponding in order from left) 


Weight average molecular weight 


R-2 


60/40 


12000 


R-7 


60/30/1 0 


18000 


R-8 


60/20/20 


12000 


R-9 


10/50/40 


13000 


R-17 


1 0/70/20 


15000 


R-22 


70/30 


12000 


R-23 


10/60/30 


8000 


R-24 


50/20/30 


16000 



[0465] The structures of the dissolution inhibiting compounds, (C-1) and (C-2) in Table 6 are as described below. 
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15 



20 



25 



30 



35 



"tXpO" 





ft— CH 2 -C~0-|— 



(C-2) 



40 <Evaluation of resist> 

[0466] The positive type resist solutions prepared were uniformly coated on a silicon substrate on which hexameth- 
ylsilazane treatment was carried out, using a spin coater, drying was carried out by heating at 120°C for 90 seconds, 
and resist films of 0.6 u/n were formed. 
45 [0467] A pattern was exposed to the resist films by using a KrF eximer laser stepper (NA = 0.63) using a mask for 
line and space, and they were heated at 11 0°C for 90 seconds on a hot plate immediately after exposure. Further, they 
were developed at 23°C for 60 seconds by a 2.38% tetramethylammonium hydroxide aqueous solution, rinsed with 
pure water for 30 seconds and dried to form line patterns. The sensitivity, profile, particle and the pitch dependency 
were evaluated in like manner as Example 1. 



50 



55 



Table 8 





Sensitivity (mJ/cm 2 ) 


Profile 


Particle 


Pitch dependency (nm) 


Example 41 


11 


O 


8 


6.3 


Example 42 


13 


O 


4 


7.8 


Example 43 


12 


O 


7 


5.3 



88 
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Table 8 (continued) 





Sensitivity (mJ/cm 2 ) 


Profile 


Particle 


Pitch dependency (nm) 


Example 44 


18 


O 


2 


7.7 


Example 45 


20 


O 


9 


6.7 


Example 46 


16 


O 


3 


7.5 


Example 47 


14 


O 


4 


7.2 


Example 48 


19 


0 


6 


7.8 


Example 49 


15 


0 


5 


6.5 


Example 50 


13 


O 


10 


5.5 


Example 51 


10 


O 


9 


7.2 


Example 52 


17 


0 


6 


6.5 


Comparative Example 2 


33 


X 


84 


15.6 



[0468] It is clear from Table 8 that the positive type resist compositions of Examples 41 to 52 are excellent in the 
sensitivity, pattern profile and the pitch dependency, and particles are hardly generated at preservation at the lapse of 
time. 



Examples 53 to 64 and Comparative Example 3 
< Preparation of resist> 

[0469] The compositions shown in the under-mentioned Table 9 were mixed, and the solutions were filtered by a 0.1 
urn poly(tetrafluoroethylene) filter to prepare the negative type resist solutions having a solid concentration of 12% by 
weight. 

[0470] The negative type resist solutions which were prepared were evaluated by the similar method as Example 
37, and results were shown in Table 10. 



Table 9 



35 




Acid 
generating 
agent (g) 


Resin (10 g) 
(weight ratio) 


Basic 
compound 

(9) 


Surfactant 
(0.03 g) 


Solvent 
(weight ratio) 


Crosslinking 
agent (g) 




Example 53 
(77) 


1-1 (0.4) 


P-1 


DIA (0.05) 


W-1 


A1 =100 


CL-1 (2) 


40 


Example 54 
(78) 


I-3 (0.3) 


P-2 


TPI (0.03) 


W-1 


A1 =100 


CL-2 (3) 




Example 55 
(79) 


I-5 (0.3) Z4 
(0.1) 


P-3 


TOA (0.005) 


W-2 


A1 =100 


CL-3 (2.5) 


45 


Example 56 
(80) 


1-11 (0.4) 
Z1 (0.05) 


P-4 


HEP (0.02) 


W-2 


A3/B1 =80/20 


CL-4 (3) 




Example 57 
(81) 


1-13 (0.6) 
Z1 5(0.2) 


P-5 


DBN (0.03) 


W-3 


A2/B1 =90/10 


CL-5 (1.5) 


50 


Example 58 
(82) 


M2(0.4) 
Z12(0.3) 


P-6 


DCMA 
(0.03) 


W-4 


A4/B1 =90/10 


CL-6 (3) 




Example 59 
(83) 


I-8 (0.3) 
Z33(0.1) 


P-1 


TPA(0.01) 


W-4 


A1/B1 =50/50 


CL-7 (2.5) 


55 


Example 60 
(84) 


1-21 (0.3) 
Z22(0.1) 


P-2/P-6 
(80/20) 


TPSA (0.1) 


W-4 


A1/B1 =90/10 


CL-8 (2.5) 



89 
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Table 9 (continued) 





Acid 
generating 
agent (g) 


Resin (10 g) 
(weight ratio) 


Basic 
compound 

(9) 


Surfactant 
(0.03 g) 


Solvent 
(weight ratio) 


urossnnKing 
agent (g) 


Example 61 
(85) 


I-35 (0.3) 
Z29 (0.2) 


P-3 


TBAH 

(0;015) 


W-4 


A5/B2 =90/10 


CL-1(2) 
CL-5(2) 


Example 62 
(86) 


I-39 (0.2) 
Z26 (0.5) 


P-4 


TMEA(0.02) 


W-4 


A1/B1 =95/5 


CL-2(1) 
CL-7(2) 


bxampie do 
(87) 


I -do (U.o9) 


r-O 


uad /n n-t \ 
nAr (U.U 1 J 


W-l 


ai/ri — on/in 
ai/di =yu/iu 




Example 64 
(88) 


1-22 (0.2) 


P-6 


DBN (0.002) 


W-2 


A1/B1 =95/5 


CL-2 (2.5) 


| Cempavbiive 
! Example 3 

i ® I 


Z31 (0.4) 


P-1 


DIA (0.05) 


W-1 


i 


% 1 ( 2 ) 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Table 1 0 





Sensitivity (mJ/cm 2 ) 


Profile 


Particle 


Pitch dependency (nm) 


Example 53 


18 


O 


8 


7.8 


Example 54 


13 


0 


3 


5.8 


Example 55 


10 


0 


5 


6.3 


Example 56 


18 


O 


8 


5.2 


Example 57 


17 


O 


7 


7.2 


Example 58 


19 


O 


2 


6.7 


Example 59 


11 


O 


9 


72 


Example 60 


20 


O 


6 


6.8 


Example 61 


16 


O 


10 


5.7 


Example 62 


19 


O 


8 


6.2 


Example 63 


14 


O 


4 


7.6 


Example 64 


18 


O 


7 


7.3 


Comparative Example 3 


28 


A 


43 


19.1 



55 



[0471] It is clear from Table 1 0 that the negative type resist compositions of Examples 53 to 64 are excellent in the 
sensitivity, pattern profile and the pitch dependency, and particles are hardly generated at preservation at the lapse of 
time. 

Examples 65 10 76 and Comparative Example 4 ■ - :7 - 

Preparation of resist> 

[0472] The components shown in the fore-mentioned Table 6 were dissolved, and the solutions were filtered by a 
0.1 nm poly(tetrafluoroethylene) filter to prepare the positive type resist solutions having a solid concentration of 12% 
by weight. 

[0473] The positive type resist solutions which were prepared were evaluated by the under-mentioned method, and 
results were shown in Table 11 . 
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<Evaluation of resist> 



10 



15 



20 



25 



30 



35 



[0474] The positive type resist solutions prepared were uniformly coated on a silicon substrate on which hexameth- 
ylsilazane treatment was carried out, using a spin coater, drying was carried out by heating at 120°C for 60 seconds, 
and resist films of 0.3 \m were formed. 

[0475] The resist films were irradiated by an electron beam projection lithography equipment manufactured by Nikon 
Corporation (acceleration voltage = 1 00 keV), and they were heated at 11 0°C for 90 seconds on a hotplate immediately 
after exposure. Further, they were developed at 23°C for 60 seconds by a 2.38% tetramethylammonium hydroxide 
aqueous solution, rinsed with pure water for 30 seconds and then dried to form line patterns. The sensitivity, profile 
and particle were evaluated in like manner as Example 1 except that the sensitivity was set at a 1 / 1 line and space 
of 0.10 urn. 

Table 11 





Sensitivity (jtC/cm 2 ) 


Profile 


Particle 


Exampls 8(>.. f . . . . 


3.6 


O 


4 


Exampie 6S 


4.2 


O 


8 


Example 67 


2.2 


o 


6 


Example 68 


3.7 


o 


2 


Example 69 


4.8 


o 


7 


Example 70 


2.7 


o 


9 


Example 71 


3.8 


o 


3 


Example 72 


4.2 


o 


10 


Example 73 


3.2 


o 


4 


Example 74 


4.6 


o 


8 


Example 75 


2.4 


o 


5 


Example 76 


3.3 


o 


3 


Comparative Example 4 


9.2 


A (inverted taper) 


84 



[0476] It is clear from Table 1 1 that the positive type resist compositions of Examples 65 to 76 are excellent in the 
sensitivity and pattern profile, and particles are hardly generated at preservation at the lapse of time. 



40 



45 



50 
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Examples 77 to 88 and Comparative Example 5 
Preparation of resist> 

[0477] The compositions shown in the fore-mentioned Table 9 were mixed, and the solutions were filtered by a 0.1 
urn poly(tetrafluorcethylene) filter to prepare the negative type resist solutions having a solid concentration of 12% by 
weight. 

[0478] The negative type resist solutions which were prepared were evaluated by the similar method as Example 
65, and results were shown in Table 12. 

fable 12 





Sensitivity (nC/cm 2 ) 


Profile 


Particle 


Example 77 


4.2 


O 


8 


Example 78 


3.5 


O 


3 


Example 79 


2.3 


o 


5 


Example 80 


2.8 


o 


10 


Example 81 


3.8 


o 


4 



91 
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Table 12 (continued) 





Sensitivity (uC/cm 2 ) 


Profile 


Particle 


Example 82 


4.5 


O 


7 


Example 83 


3.2 


O 


2 


Example 84 


4.6 


O 


6 


Example 85 


2.6 


O 


8 


Example 86 


2.8 


O 


5 


Example 87 


3.6 


O 


2 


Example 88 


4.9 


O 


6 


Comparative Example 5 


7.8 


A 


43 



Examples 89 to 112 and Comparative Example 6 
Preparation of resist> 

[0479] The compositions shown in the under-mentioned Table 13 were mixed, and the solutions were filtered by a 
0.1 ujn poly(tetrafluoroethylene) filter to prepare the positive type resist solutions having a solid concentration of 1 0% 
by weight. 

Table 13 





Resin (B) (10 
9) 


Acid 
generating 
agent (g) 


Basic 
compound 

(g) 


Surfactant 
(0.03 g) 


Solvent 
(weight ratio) 


Component 
(C) (g) 


Example 89 


(FII-1) 


1-1 (0.4) 


DBN (0.02) 


W-1 


A1 =100 




Example 90 


(FII-2) 


I-3 (0.3) 


TMEA(0.02) 


W-1 


A1 =100 




Example 91 


(FII-3) 


I-5 (0.3) 


TPSA (0.02) 


W-2 


A1 =100 




Example 92 


(FII-4) 


1-11 (0.3) 


HEP (0.01) 


W-2 


A3/B1 =80/20 




Example 93 


(FII-5) 


1-13(0.6) 


TOA (0.03) 


W-3 


A2/B1 =90/10 




Example 94 


(FII-6) 


1-1 (0.3) 
Z33 (0.15) 


TBAH (0.01) 


W-3 


A4/B1 =90/10 


LCB(1) 


Example 95 


(FII-7) 


1-38 (0.3) 
Z31 (0.1) 


TPA (0.007) 


W-4 


A1/B1 =50/50 




Example 96 


(FII-8) 


1-14(0.5) 


DBN (0.02) 


W-4 


A1/B1 =90/10 




Example 97 


(FII-9) 


I-30 (0.3) 
Z3 (0.075) 


TP I (0.03) 


W-1 


A5/B2 =90/10 




Example 98 


(FIM0) 


I-33 (0.4) 
Z34 (0.2) 


TPI (0.02) 


W-1 


A1/B1 =95/5 




Example 99 


(FII-11) 


1-17(0.4) 
Z1 (0.05) 
Z26 (0.1) 


DIA (0.02) 


W-2 


A1/B1 =90/10 




Example 100 


(FII-12) 


I-39 (0.4) 


DIA(0.01) 
HAP(0.01) 


W-2 


A1/B1 =95/5 




Example 101 


(FII-13) 


1-1 6 (0.3) 
Z14(0.1) 


TPI (0.03) 


W-3 


A1/B1 =95/5 
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Table 13 (continued) 



5 




Resin (B)(10 
9) 


Acid 
generating 
agent {gj 


Basic 
compound 


Surfactant 
(0.03 g) 


Solvent 
(weight ratio) 


Component 
(C) (g) 




Example 102 


(FIM4) 


1-15 (0.3) 
Z33 (0.075) 


DBN (0.02) 


W-3 


- A1/B1 =95/5 


- 


10 


Cunmnln H AO 

bxampie iuo 




I -in m o\ 
1-1 o yJ-*-) 

Z7 (0.05) 

Z2(0.1) 




v v 


A1/R1 -SO/20 






Example 104 


(FII-16) 


1-25(0.1) 
Z33 (0.2) 


TPA(0.01) 


W-4 


A1 =100 


- 


15 


Example 10£ 


(FII-17) 

i 

■ 


I-35 (0.3) 
Z33(0.1) 


TP I (0.03) 


W-4 


A1 -■•no 

•■ J 


r . 






Example 106 


(FII-18) 


I-39 (0.2) 
Z22 (0.2) 


DCMA (0.01 ) 


W-4 


A1 =100 




20 


Example 107 


(Fll-19) 


1-1 (0.7) 
Z12(0.1) 


TPI (0.02) 


W-4 


A1/B1 =95/5 


- 




Example 108 


(FII-20) 


I-40 (0.2) 
Z1 7 (0.2) 


TPI (0.03) 


W-4 


A1/B1 =95/5 


- 


25 


Example 109 


(FII-21) 


1-1 (0.2) 
Z32 (0.2) 


DBN (0.02) 


W-1 


A1/B1 =95/5 


- 




Example 110 


(FII-22) 


M1 (0.5) 
ZB (0.1) 


DIA(0.01) 
HAP(0.01) 


W-1 


A1/B1 =80/20 


- 


•71/ 


Fvamnlp 111 




I-35 fO 4^ 
Z33 (0.15) 


TPSA (0 02S 


W-2 


A1/B1 =90/10 

■ 






Example 112 


(FII-24) 


I-38 (0.3) 
Z5 (0.05) 


HEP (0.01) 


W-2 


A3/B2 =80/20 




35 


Comparative 
Example 6 


(FIM) 


1-31 (0.4) 
Z29 (0.1) 
Z35 (0.2) 


DBN (0.02) 


W-1 


A1 =100 





<Evaluation of resist> 

40 

[0480] The respective positive type resist solutions were coatedon a silicon substrate on which hexamethylsilazane 
treatment was carried out, by a spin coater, drying was carried out by heating at 120°C for 90 seconds on a vacuum 
adherent type hot plate, and resist films of 0.1 ujti were formed. 

[0481] The resist films obtained were exposed using a laser exposure • dissolution behavior analysis equipment 
45 VUVES-4500 (manufactured by Litho Tech Japan Corporation), and they were heated at 120°C for 90 seconds on a 
hot plate immediately after exposure. They were developed for 60 seconds by a 2.38% tetramethylammonium hydrox- 
ide aqueous solution, and rinsed with pure water to obtain sample wafers. Exposure dose resolving a large pattern 
was determined. Results were shown in Table 1 4. 

so Table 14 





Sensitivity (mJ/cm 2 ) 


Example 89 


4 


Example 90 


2 


Example 91 


4 


Example 92 


3 



93 
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Table 14 (continued) 





Sensitivity (mJ/cm 2 ) 


Example 93 


1 


Example 94 


2 


Example.95 


2 


Example 96 


3 


Example 97 

• 


3 


Example 98 

• 


1 


Example 99 


4 


Example 100 


2 


Example 101 


2 


Example 102 

< 


1 


Example 103 


4 


Example 1 04 


2 


Example 1 05 


1 


Example 106 


1 


Example 1 07 


3 


Example 1 08 


1 


Example 1 09 


4 


Example 110 


4 


Example 111 


3 


Example 112 


2 


Comparative Example 6 


8 



[0482] It is clear from Table 14 that the positive type resist compositions of Examples 89 to 112 are excellent in the 
sensitivity. 

Examples 113 to 115 

(1) Forming the lower resist layer 

[0483] FHi-028DD resist (i-ray resist made by Fuji Film Olin Co.) was coated on a 6-inch wafer using Spin Coater 
Mark 8 made by Tokyo Electron Co., and a uniform film with a thickness of 0.55 urn was obtained by baking at 90°C 
for 90 seconds. 

[0484] The layer was further heated at 200°C for 3 minutes to obtain a lower resist layer with a thickness of 0.40 um. 

(2) Forming the upper resist layer . 

[0485] The components shown in the under-mentioned Table 1 7 were dissolved in solvents, and the solutions having 
a solid concentration of 11% by weight were prepared. The solution obtained was precisely filtered with a membrane 
filter with a pore diameter of 0.1 um, and the upper resist composition of the invention was prepared. 
[0488] The upper resist composition was coated on the lower resist layer, and the upper resist layer with a thickness 
of 0.20 um was obtained by heating at 130^ for 90 seconds. 

(3) Evaluation of resist 

[0487] The wafer thus obtained was exposed while changing the amount of exposure by attaching a resolution mask 
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to the ArF eximer stepper 9300 manufactured by Integrated Solutions Inc. 

[0488] After heating at 1 20°C for 90 seconds, the wafer was developed with a tetrahydroammonium hydroxide de- 
veloper (2.38%) for 60 seconds, and a pattern (upper pattern) was obtained by drying after rinsing with distilled water. 
The wafer having the upper wafer layer was etched (dry etching) using a parallel plate type reactive ion etching appa- 
5 ratus DES-245R made by Plasma System Co, thereby a pattern is formed on the lower layer. The etching gas was 
oxygen with a pressure of 20 mTorr, and the applied power was 100 mW/cm 2 . The_ resist pattern obtained was observed 
under a scanning electron microscope.(SEM). The sensitivity, profile, particle and the pitch dependency were evaluated 
in like manner as Example 1 . Results were shown in Table 1 8. 



Table 17 







Resin (10 g) 


Acid 
generating 
agent (g) 


Basic 
compound (g) 


Surfactant 
(0.03 g) 


Solvent 
(weight ratio) 


Component 
(C) (g) 


15 

■ 


Example 
113 


(SI-1) 


I-42 (0.7) 


DIA (0.02) 
PEA (0.02) 


W-4 


A1/B1 
-60/40 






Example 
114 


(SI-2) 


I-57 (0.3) 
Z35 (0.6) 


DIA {0.01) 
PEA (0.02) 


'W-4- 


A1/B1 
=60/40 




20 


Example 
115 


(SI-3) 


I-42 (0.3) 
Z30 (0.3) 


DIA (0.02) 
PEA (0.01) 


W-4 


A1/B1 

=60/40 





[0489] The structures of the resins (SI-1) to (SI-3) in Table 17 are as described below. 




Molecular Weight 
15000 

14500 
9600 



45 

Table 18 





Sensitivity (mJ/cm 2 ) 


Profile 


Particle 


I Pitch dependency (nm) 


Example 113 


11 


O 


5 


7.3 


Example 114 


12 


O 


8 


8.8 


Example 1 1 5 


10 


O 


6 


7.2 



[0490] It is clear from Table 1 8 that the positive type resist compositions of Examples 1 1 3 to 1 1 5 are excellent in the 
sensitivity, pattern profile and the pitch dependency, and particles are hardly generated at preservation at the lapse of 
time. 

[0491] Further, ArF eximer laser beam, KrF eximer laser beam, electron beam and F 2 eximer laser beam are used 
as stimulation from the external in the above-mentioned Examples, but it is anticipated that the resist compositions of 
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the present invention exhibits the similar effect for EUV beam. 

[0492] The stimulation sensitive composition related to the present invention is excellent in the sensitivity, pattern 
profile and the pitch dependency, and particles are hardly generated at preservation at the lapse of time. 



Claims 

1 . A stimulation sensitive composition comprising: 

(A) a compound represented by formula (I) which is capable of generatinc an acid or a radical by stimulation 
from the external: 



wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 
Re represents a hydrogen atom, a cyano group, an alkyl group or an aryl group, 
Ry represents a monovalent organic group, 

Y t and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group 
or an aromatic group containing a hetero atom, Y t and Y 2 may be bonded to each other to form a ring, 
Ar and at least one of and Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and Rg may be bonded to each other to form a ring, 
Re and Ry may be bonded to each other to form a ring, 

Ar, Re, Ry, Y t or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X - represents a non-nucleophilic anion. 



2. A photosensitive or heat sensitive composition comprising: 

(A) a compound represented by formula (I) which is capable of generating an acid by irradiation of actinic ray 
or by heat: 







wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 
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Re represents a hydrogen atom, a cyano group, an alkyl group or an aryl group, 
Ry represents a monovalent organic group, 

Y 1 and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group 
or an aromatic group containing a hetero atom, Y n and Y 2 may be bonded to each other to form a ring, 
Ar and at least one of Y t and Y 2 may be bonded to each other to form a ring, 
Ar and Rg may be bonded to each other to form a ring, 
Re and Ry may be bonded to each other to form a ring, 

Ar, Rg, Ry, Y 1 or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X - represents a non-nucleophilic anion. 

A compound represented by formula (I) : 



wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 
Re represents a hydrogen atom, a cyano group, an alkyl group or an aryl group, 
Ry represents a monovalent organic group, 

Y 1 and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group or an 
aromatic group containing a hetero atom. Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and at least one of Yj and Y 2 may be bonded to each other to form a ring, 
Ar and Re may be bonded to each other to form a ring, 
Re and Ry may be bonded to each other to form a ring, 

Ar, Rg, R7, Y 1 or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X' represents a non-nucleophilic anion. 

A positive type photosensitive or heat sensitive composition comprising: 

(A) a compound represented by formula (I) which is capable of generating an acid by irradiation of actinic ray 
or by heat, and 

(B) a resin increasing the solubility in an alkali developing solution by the action of an acid: 




x- 
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wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 
Re represents a hydrogen atom, a cyano group, an aikyl group or an aryl group, 

represents a monovalent organic group, 
Y 1 and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group 
or an aromatic group containing a hetero atom, Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and at least one of and Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and may be bonded to each other to form a ring, 
R 6 and Ry may be bonded to each other to form a ring, 

Ar, Rg, Ry, or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X" represents a non-nucleophilic anion. 



5. The positive type photosensitive or heat sensitive composition, according to claim 4, wherein the resin (B) has a 
hydroxystyrene structural unit. 

6. The positive iype photosensitive or heat sensitive composition, according to claim 4, whereurthe resin (B) has, a . , 
monocyclic "or polycyclic alicyclic hydrocarbon structure. 

7. The positive type photosensitive or heat sensitive composition, according to claim 6, wherein the resin (B) has 
further a repeating unit having a lactone structure. 

8. The positive type photosensitive or heat sensitive composition, according to claim 4, wherein the resin (B) has a 
fluorine atom. 

9. The positive type photosensitive or heat sensitive composition, according to claim 4, wherein the resin (B) has a 
silicon atom. 

10. The positive type photosensitive or heat sensitive composition, according to claim 4, further comprising (C) a 
compound having a molecular weight of not more than 3000 which is capable of decomposing by the action of 
acid to increase solubility in an alkali developing solution. 

1 1 . A positive type photosensitive or heat sensitive composition comprising: 

(A) a compound represented by formula (I) which is capable of generating an acid by irradiation of actinic ray 
or by heat, 

(D) a resin which is soluble in an alkali developing solution, and 

(C) a compound having a molecular weight of not more than 3000 which is capable of decomposing by the 
action of acid to increase solubility in an alkali developing solution: 



wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 
Re represents a hydrogen atom, a cyano group, an alkyl group or an aryl group, 
Ry represents a monovalent organic group, 

Y 1 and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group 
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or an aromatic group containing a hetero atom, Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and at least one of and Y.j and Y 2 may be bonded to form a ring, 
Ar and Rg may be bonded to each other to form a ring, 
R 6 and Ry may be bonded to each other to form a ring, 

Ar, F^, Ry, Y 1 or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X" represents a non-nucleophilic anion. 



12. A negative type photosensitive or heat sensitive composition comprising: 

(A) a compound represented by formula (I) which is capable of generating an acid by irradiation of actinic ray 
or by heat, 

(D) a resin which is soluble in an alkali developing solution, and 

(E) a crosslinking agent which is capable of crossiinking with the alkali-soluble resin by the action of an acid: 



wherein Ar represents an aryl group or an aromatic group containing a hetero atom, 
Re represents a hydrogen atom, a cyano group, an alkyl group or an aryl group, 
Ry represents a monovalent organic group, 

Yj and Y 2 may be the same or different, and represents an alkyl group, an aryl group, an aralkyl group 
or an aromatic group containing a hetero atom, Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and at least one Ar and Y 1 and Y 2 may be bonded to each other to form a ring, 
Ar and Rg may be bonded to each other to form a ring, 
Re and Ry may be bonded to each other to form a ring, 

Ar, Re, Ry, Y 1 or Y 2 is bonded at any one position through a linking group, so that the component (A) may 
have 2 or more of the structures of formula (I), 
X- represents a non-nucleophilic anion. 



13. The composition according to claims 1 and 4, further comprising (F) a basic compound and/or (G) a surfactant 
containing at least one of a group consisting of a fluorine atom and a silicone atom. 

1 4. The composition according to claim 1 1 , wherein the compound (F) is a compound having a structure selected from 
the group consisting of an imidazole structure, a diazabicyclo structure, an on i urn hydroxy structure, an oniumcar- 
boxylate structure, a trialkylamine structure, an aniline structure and a pyridine structure, or an alkylamine derivative 
having a hydroxy group and/or an ether bcr.d, or an aniline derivative having a hydroxy group and/or an ether bond. 
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